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RESULTS OF CORE DRILLING IN 1978 FOR OIL SHALE IN 
THE EOCENE GREEN RIVER FORMATION, PICEANCE CREEK 
AREA OF WESTERN COLORADO 
By 
M. C. Smith and R. B. O'Sullivan 


INTRODUCTION 

In 1978, the U.S. Geological Survey drilled 15 core holes in the 
Piceance Creek area of western Colorado. This preliminary report presents 
the basic data gathered during the drilling program. The general location 
of all the core holes is shown on figure 1; a more precise location is 
shown on figures 2-14. <A summary of core holes data is given in table l. 
The wells were drilled with a truck-mounted rig, and the recovered cores 
were examined at the drill site. A lithologic description of each of the 
core holes accompanies this report. The purpose of the drilling was to 
obtain information to aid in the evaluation of the oil-shale resources of 
the Piceance Creek area. Cores from the drill holes were assayed for o7] 
yield by the Natural Resource Laboratory, Inc. of Lakewood, Colorado, and 
Laramie Energy Technology Center, Laramie, Wyoming. Histograms showing 
oi] yield and tables giving the analytical results for each core hole 


accompany this report. 
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Figure 1.--Index map showing location of core holes drilled in 


1978. 
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Table 1.--Core holes drilled in 1978 in Piceance Creek basin area, 


etn tse hesstnesecssssessstssssssssssesensenennee 





Core hole | Location USGS Total depth 
Core hole / 2/ 
number sec, idee Re file No.— drilled (feet)— 
78-1 6 4S 94W C-342 232 
78-1A 6 4s 94W C-338 100 
78-2 24 3/ 3S 95W C-339 307 
78-3 14 2S 95W C-345 303 
78-3A 26 25 95W C-340 “aU 
78-4 9 1S 95W C-343 220 
78-5 SZ 2N 97W C-358 g20 
78-6 11 2N 99W C-34] 205 
78-7 24 2N 100W C-346 304 
78-8 22 IN 100W C-347 630 
78-9 29 2N 99W C-344 205 
78-9A Te IN 100W C-356 . 200 
78-10 1] 3S 100W C-355 298 
78-11 Z 4S 100W C-357 202 
78-12 7 5S 101W C-348 330 


U Identification number for Geological Survey computer storage and 
retrieval program for oil-shale data. 


- Total depth derived from core description and rounded off to nearest 
foot. 


Location uncertain because land lines omitted from topographic map. 
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Figure 2.--Map show 
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U.S. Geological Survey 


Core hole 78-1 


Depth below Oil yield 
Surface 
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Corehole 78-1 ; 
Logged by Kurt Hollocher 
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Corehole 78-1 (Continued) 
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THICK- LITHOLOGIC DESCRIPTION 


NESS ee 


46.4 ik. l | il ate O22. thse Dark brown to brown rich oil shale with abundant intermixed tuff. Green and_ blue 
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UIL“SHALF ASSAYS BY MONLTIE! FISCHER RETORT M:TiON 


Samples from the U.S. Geologica) Survey's Corehole 
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78-1 (Continued) 
Mime (oval ttawmedace 
OCC > 
Weignt percent ake ee Beara 
Depth Spent Gas + of ent 
free ee eRe tos Ge Nerwate:  coryeue 
46.0 47.0 2.4 1.1 95.8 a7 6 4Z 2 «h ahaa 
47.0 48.0 SUM se eoee dele 13,0 ort 925 
48.0 49.0 291 Ls0 96.3 6 5.4 2.4 -927 
49.0 50.0 135 1.0 96.9 .6 3.9a 2.4 
50.0 51.0 1.9 1.4 96.1 6 4.9a 3.4 
51.0 52.0 248 2.3 3.0 .9 7.23 3.1 926 
‘182.0 53.0 1.8 1.0 96.4 8 4.7a 2.4 
35.0 54.0 1 33 Lat 96.9 a7 3,3a 2.6 
54.0 55.0 8 Low 97.1 24 2.0a 4.1 
55.0 56.0 8 2.20 96.7 5 21a 4.8 
56.0 57.0 6 1.9 97.0 a) l.5a 4.6 
34.0 58.0 6 1.9 97.1 .4 l.4a 4.6 
58.0 59.0 .4 Lal 97.3 6 1.0a 4.1 
$9.0 60.0 a6 2.0 9657 ot 1l.6a 4.8 
60.0 a1.'0 4 139 97.2 to 9a 4.6 
61.0 62.0 7 1.7 97.2 «4 1. 8a 4.1 
62.0 63.0 vo 1.6 97. a. 9 2.1a 36 
63.0 64.0 .0 1.1 97.6 oi 1.6a 2.6 
64.0 65.0 LAL 9 97.7 a) 2.8a m2 
65.0 66.0 2.4 141 93.7 8 6.5 2.6 .903 
66.0 67.0 4% 3 133 8352 372. “B1L24 aad . 0.906 
67.0 68.0 559 1.4 S122 Leo Bla, 3.4 901 
68.0 69.0 6.0 14 Sia2 1.4 16.0 3.4 904 
67.0 70.0 ite 2 1.6 89.4 128  Fa992 - 4308 903 
70.0: 7240 5.4 ie? 91.5 1.4 14.3 4.1 -900 
71.0 72.0 6.9 19 « 669455 13/7 \2rer] 4.6 | 
72.0 73.0 6.5 1.9 (89.6 250 43790 4.6 -910 
73.0 74.0 1.8 176 95.8 8 4.7a 3.8 
74.0 75.0 1.5 1.7 ag 543 1.5. 3. &a 4.1 
75.0 76.0 28 292 96.3 a7 2628 -%$93 
76.0 77.0 1.7 2.4 9571 8 4.5a 5:8 
77.0 78.0 8.5 2.8 86.4 203. 42273 6.7 910 
78.0 79.0 Sa 3 243 92.3 121 +337 a1 2917 
79.0 80.0 Si7 (hed? 93.1 ac5 #4i2%5 14.7 .908 
80.0 81.0 O43 13 94.5 9 8.8 371 906 
1.0 82.0 wel ‘7 95.4 8 5.6 4.1 515 
2.0 b3.0 fl *42.4 95.0 5 5.6 5.8 -93] 
3.0 84.0 Ze). Las 94.5 35 5.4 70 920 
4.0 ‘85.0 fi” if 2 89.7 Zi4 41929 2.9 -920 
5.0 86.0 3.8 15 93.9 8 9.9 3.6 915 
6.0 87.0 6.7 1.7 90.4 32 24065 4.1 .912 
7.0 $8.0 8.6 1.6 87.9 1:9 £2256 3.8 912 
8.0 89.0 6.3 1.8 90.6 423 «1643 4.3 919 
9.0 90.0 4.5 1.8 92.3 ao4 94146 iA3 924 
0.0 91.0 © 6.4 lia 2 90.8 del . 6.6 4.1 922 
1.0 92.0 9.9 ii? 86.1 23 + 2620 4.1 915 
2.0 93.0 7.4 or 89.4 a5 «491965 4.1 923 
3.0 94.0 a 1.6 oi.5 cinta awe 3.8 917 
4.0 95.0 43 1.6 a3s 1 he (Add 3.8 919 
5.0 96.0 5.3 1.8 91.5 line ae 4.3 917 
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O1L-SHAILF ASSAYS BY MODITIED FISCHER RETORT MITHO) 


Samples from the U.S. Geological Survey's Corehole 
78-1 (Continued) 


Yield of Product 


Specific 
Depth Spent Gas + Sei per ton anda, 
“ton __fe___ ot} Water shale loss oi14! water 60°/60" F_ 
96.0 97.0 5.6 lee 91.4 12° «(14.9 4.3 0.914 
97.0 98.0 6.9 Lay 89.8 1.6 18.0 4.1 .916 
98.0 99.0 Bee 10 94.1 ne 104 2.4 .916 
99.0 100.0 aia 245 93.1 1.0 8.8 6.0 6925 
100.0 101.0 3.5 1.2 94.5 8 9.3 2.9 .915 
101.0 102.0 a.5 ¥ 94.9 9 9.2 4.7: 909 © 
' 102.0 103.0 3.8 1:5 93.7 1.0 9.9 3.6 .916 
103.0 104.0 mg 5.0 93.4 9 6.9 7.2 .990 
104.0 105.0 2.6 1.6 95.2 ‘a Gao 3.8 .918 
105.0 106.0 1.2 vy 96.8 we 3.1a ‘ha 
106.0 1007.0 2.6 ~¥ 96.2 a 6.9 1.7 
107.0 108.0 4.1 1.2 93.9 .8 10.8 2.9 
108.0 109.0 i. a) 96.8 6 4.5a 2.2 
109.0 110.0 1.9 1.9 95.7 3 5.0a 4.6 
110.0 12h.sD 1.7 1.2 96.0 6 4.4a be? 
111.0 12D - 8.3 1e9 88.1 Aco «©6268 4.4 2915 
112.0 13.50 7.4 1.5 89.8 a3 4942 5.6 £905 
113.0 114.0 4.5 1x4 92.9 Ave ‘Line 3.4 £909 
P4550 15.0 3.5 1.3 94.5 7 9.1 3.1 .916 
115.0 116.0 28 1.8 95.2 oY u.4 a1 2909 
116.0 117.0 6% 1.5 91.3 d.2 § F6.0 Big |’ .908 
P74 113.0 8.2 1.6 93.1 1:4 10.9 3.8 914 
118.0 119.0 4.8 1.6 92.5 142). 32,5 3.8 917 
119.0 120.0 7.69 1.5 89.4 1.4 20.0 3.6 2917 
120.0 A.D wen 1.2 88.8 2420+ 20.6 2.9 .914 
121.0 122.0 4.5 145 92.8 iG A 3.6 ris 
122.0 123.0 Bet Rae 88.4 i<8 2156 Aid £909 
123.0 124.0 22:3 1.9 7249 Wed = BED 4.6 .907 
124.0 125.20 10¢3 i142 86.4 Dee . 2Gy8 gel 6914 
V5 40 126.0 13.4 .9 83.1 2.6 35.4 ie .907 
126.0 127.0 8.6 13% 88.1 +9. 2808 32% 0.913 
V2750 128.0 lleg 1¥3 84.7 249 29-3 Pe £926 
128.0 U29 20 8.0 1.4 88.7 139 2647 3.4 2925 
129.0 130.0 8.2 le? 88.6 230 2148 2.9 .922 
130.0 131.0 6.8 1.0 90.7 igs 861 hyS 2.4 2915 
N91 50 132.0 12e% P20 84.5 29G =39%5 24G: .919 
132.0 133.0 8.3 12 68.4 222  27+5 2.9 .927 
133.0 134.0 7.9 9 89.5 Lv?) «205 232 921 
134.0 135.0 6.6 1.0 91.0 Leh E%22 2.4 .922 
135.0 136.0 727 1st 89.6 126 ©. 206 ‘2.6 .918 
136.0 137.0 9.5 .9 87.7 39 4 = 257 Bee 911 
137.0 138.0 16ri 1:6 79.6 3:3 42a2 2.4 .916 
138.0 139.0 13:5 1.0 85.2 273-302 2.4 .914 
139.0 140.0 10.6 9 86.4 292° «23:9 282 .906 
140.0 141.0 14.5 9 81.2 3:4 38:3 2.2 .899 
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OJL-SHAIF ASSAYS BY MODITIED FISCHER RETORT METHOD 


Samples from the U.S. Geological Survey's Corehole 
78-1 (Continued) 


Yield of product: Specific 


Weipht percent Gal per ton i 
Depth Spent Gas + L/ ad 
Se _Matcr stifle) idee! 013! Water 60° /60° F 
141.0 162.0 - 1339 sf 84.3 Jan) okey boi . 897 
142.0 143.0 8.8 is 59. % be6 23.5 Lad 893 
143.0 144.0 5:5 04 92.3 1.4 16/8 Lew . 888 
144.0 145.0 702 ~4 91.3 ya, 1948 2 885 
145.0 146.0 842 of 91.0 lee 1333 1.4 .900 
146.0 147.0 8.5 9 89.0 la® 22,44 28 91] 
147.0 148.0 4.2 17 9344 lsd 8610.9 £«6 917 
148.0 149.0 543 1.0 92.2 lva © 14.0 2.4 908 
149.0 150.0 5.8 1:3 91.7 12526. aan 908 
150.0 151.0 3.4 1:3 94.6 at 8.9 3,% 920 
L520 152.0 bo. 1 dil 31463 La 5 lo. 2.6 92) 
15270 153.0 Bh7 aed 91.9 13546 8§©615.0 2.4 916 
153.0 154.0 6.4 1.0 oLie 124 4740 234 914 
154.0 i55.0 6.4 2 91,4 i303 169 oe 968 
15570 156.0 8.8 120" 88.5 ley 284 2.4 902 
156.0 157.0 4.1 0.8 94.0 1.2 10.8 Lae 0.903 
157.0 158.0 10.2 9 86.8 ohm | 2aem 2o8 ee? 
158.0 159.0 6.4 9 > Yise Ie@. > Lud Zia 901 
159)£0 160.0 4.8 9 930 “1.8 12.9 Zee 903 
160.0 167.0 8.7 1.0 88.5 8. 22,8 2.4 11 
161.0 162.0 11.4 <9 ooie 2.0 . 30.3 ze 898 
162.0 163.0 . 8&8 1.0 88.6 1.6 20.8 2.4 961 
163.0 164.0 an 19 93.2 9 1352 oe 902 
164.0 165.0 6.8 1.0 90.8 1.4 17.9 2.4 913 
165.0 166.0 baa 1.0 92.4 1493. 13.8 2.4 e919 
166.0 167.0 9 8 94.3 Let? 1st ie eo2d 
167.0 168.0 ony 1.0 32.0 lsGi~ 1206 law? 914 
. 168.0 169.0 . 3.9 1.0 $3.8 158 10.9 2.4 919 
169.0 170.0 2.0 ow 96.4 7, 6.6 1.7 M23 
170.0 171.0 2.8 8 95.7 wi 7.4 1.9 sae 
171.0 172.0 1s, 1.0 96.8 a) 4.2a 2.4 
Leeru 173.0 208 ‘c 96.1 SC 6.0 a P23 
173-0 17420 Le a) O74 6 4.3a 1.4 
174.0 175.0 3.0 oD 95.8 ec] 7.9 dv “ota 
1x0 176.0 7.0 1.4 0.5, 4,0 WB.5 3.4 904 
176.0 177.0 3.8 1.2 93.9 -8 10.0 3.6 901 
170 178.0 Lined 200 ted ln 5.6 6.0 .906 
178.0 179.0 3.9 10) a 10.2 2.4 015 
179.0 180.0 Go 94.5 -8 10.9 1.4 .913 
180.0: 181.0 3.4 od 95.4 a7 8.8 1.2 909 
181.0 182.0 3.8 we 94.8 ae 9.9 1.9 ako 
182.0 183.0 Zo 6 96.4 2 6.4 1.4 921 
183.0 184.0 2.4 .6 96.3 aa 5.6 1.4 2926 
184.0 185.0 Le 7 96.9 eS 4.4a i. 
185.0 186.0 1.7 aw 96.4 8 4.4a 2.6 
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OJL“SHAILF ASSAYS BY MODITIED FISCHER RETORT MTHON 


Samples from the U.S. Geologica) Survey's Corehole 
78-1 (Continued) 


Yield of product : 


Specific 


Weiphte perccne Ga] 7. ton Braviry 
Bee Spert Gan + of Oil a 

From Water shale oi 34/ Water 140° + 

te Water shale loss Oi}! Water 60° /40" F_ 
186.0 187.0 133 1.0 96.5 0.6 4.9a 2.4 

187.0 188.0 see aed 52.0 «9 9.6 4.1 0.920 
188.0 189.0 feo aud 93.5 9 Ted 6.5 919 
189.0 190.0 Ose 8 94.4 Lek 9.6 ae 920 
190.0 191.0 256 24 96.5 a 6.7 120 923 
191.0 165 1 oid ot 96.1 ag te0 ay 926 
192.0 193.0 2.0 132 96.2 .6 Sete 239 

193.0 194.0 Led Teal 95.17 9 waa 3265 

194.0 195.0 260 1.0 9542 eT 6.6 ZG 7235 
195.0 196.9 Dll Le 96.0 9 =. 2 2u6 -929 
196.0 197.0 2.4 8 96.1 27 Sle 1.9 £928 
197.0 198.0 rend eel 95.6 ae ono 2126 2926 
198.0 199.0 peg Le 9515 9 6.4 2.6 £925 
199.0 200.0 2.9 Le 94.8 0 ws) Sed 928 
200.0 201.0 4.3 Ae) oi. HERS) Thine 2.4 934 
20150 2000 aah Tal 93.9 is 9.7 wa 916 
202.0 203.6 oon 1.0 95.7 a 63 2.4 -916 
203.0 204.0 1.6 4 S724 .6 4.22 ee 

204.0 205.0 Lee ae 98.0 Noe 3.4a ao 

205.0 206.0 Deo a S752 6 Sate diene 

206.0 207.0 dG a3 O73. 6 4.6a Ae 

207.0 2035.0 asc ek oT .6 4.3a we 

208.0 209.0 2 ae 4 97.8 ao Jena 10 

209.0 21020 “6 74 98.5 ao Lave rae 

210.0 21120 Lewd oS 97.8 id ee ai 
tek s0 22200 1.4 oS Yin 2 Sve wal 

212-0 24-3. 2 ore a a7 69 6 oka oo 

Sao a GeO 7 af 98.6 m0 1.7a rag 

214.0 215.0 mide ie OB ob l.4a ee, 

215.0 216.0 A oe 98.7 4 1. 9a io 

£2Gc0P. 23.750 re Gr 3 oe 0.8 5. a Cod 

217.0 28.0 1.9 ve 98.3 ao 2.6a J 

218.0 219.0 oo mat 98.6 ae 2. a hs 

219.0 220.0 8 4 a Bie 6 2.0a Ai 

220.0 nei.0 eae a0 97.8 2 2.32 1.4 
Teh 222.0 1.8 Lee 96.2 8 4.6a 269: 

Rena 223.0 Lo 6 96.7 8 ie: 1.4 

223.0 224.0 oa oan doo ae 1.4a B? 

224.0 2250 5 ce 98.7 s0 l.2a a5 

2235.0 226.0 04 ape 99.2 ce 9a fo 

226.0 22740 Po 2 98.7 ie. Le at 

e2ie0 228.0 9 co 98.2 6 2.44 at 
14LOew 22. U se ag 99.3 ey" 4a et 

229.0 230.0 ae a2 79.3 3 -4a oo 

230.0 231.0 74 24 98.9 a 1.0a 2.0 

231.0 23220 4 4 98.8 £4 l.la 1.0 

l/ “a"=-indicates specific gravity estimated as 0.92. 
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U.S. Geological Survey 


Core hole 781A 





Depth below Oi] yield 
Surface 

(feet) Gallons per ton 
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Corehole 78-1A 
Logged by Robert Johnston 


THICK- LITHOLOGIC DESCRIPTION 
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Corehole 78-1A (Continued) 





LITHOLOGIC DESCRIPTION 


Nard, light gray, lean ofl shale 











fe 


Tuf¢ - dingy white coarse pratined layer 





te oe 


Hard, light gray, lean ofl shale ~ 
Mee eee eee ee en aa ae er pe ere a 
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Hard, more heavily banded, lipht gray oil shale (lean) 



































Pra gray mod moderately ri rich of] _shale with intermittent zones of crumbly water 
absorbent shale. 
Intermingled tuff layers with moderately rich of] shale : 
Gray, lean oil shale. 3 rao = ae i 
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Samples from the U.S. Geological Survey's Corehole 
78-1A (Continued) 
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Figure 3.--Map showing location of core hole 78-2. Base from No Name Ridge 


Quadrangle (1952). Scale 1:24,000. 
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Corehole 78-2 
Logged by Kurt Hollocher 
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hicks 43.0-43.3', 0.3' thick: 49,4" 49.7', 0.4" thick: 4 ‘= : 





Gray brown moderately lean ofl shale, less tuffaceous than above units. Even, 
hor{zontal, but turbated bedding tuff O07. -at 53.8.7 Cure 0.05. .at_.565h° 


oe — {Rich brown ofl shale from 56.8! - 50.7 


50.9 


iGre 9.1 : Dark brownish gray moderately rich oi] shale, {nterbedded with minor tuff. Tuff 
0.05" thick at 77.4' 





{ 





a 


pnd ttt Bpaanelius 2lgtst ~Sinda_ilooeseg 
Eth 2B 8 OR ps terme Sbi sty. 
ete SR estab * oe 


ee ee. mgt “ ee te ne ~ “ ~ a — 2 anny Barr ene ~o i — - 
serie sels eye oe tty gd. aut ops es git sine "tH ; spd. Pe : ea 


ee See tae os ~ - : 


“ee, ‘n+ anita’ et oe ga ee Tenast wert ae 


de 
4 am, ee tall Aine - _ ll 7 Cana ce 


* 95 = TR ar me: “nines fis tags rey 


ati tana tn Ac tt te tS er sigma a act gi a ty arin yatta ag tet men agueemrella 


ee . - . 3 —~e ome a Re a a ee ae A 


sone Axi hatihndsaaat. At ef t>cots yisingoiee wile phstagents 3% 


nna fate ila oneal a eens 2 . oi = 


a. 16 don aR 


ee a Sine ame —— 


mercer emanates IA the ee = — 


naib dian touts 2$0.. 5.23 Het - S BiB 82. Sreyap sr) on saerr 


A lym emai lg ml. _—— on - mi _ ont oa - Se 


oe — ew 





2% 


Corehole 78- 2 (Continued) 
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Corehole 78-2 (Continued) 
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LITHOLOGIC DESCRIPTION 
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Corehole 78-2 (Continued) 


LITHOLOGIC DESCRIPTION 
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Corehole 78- 2 (Continued) 
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264.7 Brown to gray brown moderately rich ofl shale, thinly bedded with little 


277.45-277.6' with minor shale. 


Brown to dark brown off shale, rich, thinly be bedded with. genera little 
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~ an reves ee ere CMe SEI FLOCHER RETORT MWTHOD 


Semples from the U.S: Geolosice) Survey'w Corchole 78-2 drilieg ra 
sec. 24, T. 3 S., R. 95 W., Rio Blanco County, Colorado 


Yield of product 


- Specific 
Depth we ED NE percent Gs] per ton . &raviry 
Spent Gus + T) Oeetreg 
réshis Oil Water shale loss o132/ Warer GAP TEAST 
———— eee F 
33.1-34.0 1.0 ba2 S71 0.7 2 oan ac 0.920 
34.0-35.0 «2 aed YO.1 oJ 23a 7.7 Sods 
35.0- 346.0 8 1.4 Lee 6 2.0a  . 3.4 «926 
36.0- 37.0 La 1.8 304 t 1.0 2.9a 4.3 2920 
37.0-38.0 8 1.8 96.6 8 2.2a 4.3 ree) 
36.0-39.0 0 aad 97.6 he -la 4.6 he 
39.0-40.0 0 1.8 o7.7 -5 Trace 4.3 eT 
40.0-41.0 at eau 96.6 oo tae af .$20 
41.0-42.0 od 1.9 iy a8 1G 23a 4.6 920 
42 .0-43.0 el Zou 96.9 a 22a 6.0 Pe 
43.0-44.0 oie 1.6 dk 23 4a 3.8 .92C 
44.0-45.0 ae ae Bdia 1.4 4a soe ~920 
. 45.0-46.0 oy 2.0 eae of -6a 4.8 F20 
46.0-47.0 04 ae 96.7 aid 9a oe ror9 
47.0-48.0 | ip Ii eo -6 Ja 3.8 2920 © 
48.0-49.0 ae 1.8 ee a) - 6a 4.3 -920 
49.0-50.0 -3 2.9 90.2 6 ‘Ja 7.0 se 
503. NsS24.0 2 ed 2.6 93.4, 1.0 7.0 ee «926 
51.0-52.0 2.4 ° 200 94.3 oe 6.2 6.0 «926 
52.0-53.0 3.3 2 val 3.2 dd B.5 5.0 «934 
§3.-54.0 3.0 2.2 93.4 1.4 7.8 a2 226 
54.0-55.0 3. cud o2.9 1.1 Go. / 6.5 ae 
55.0-56.0 4.5 2.6 91.6 disap Lad 6.2 sek 
56.0-57.0 D> si 2.6 90.6 1.6 13.6 6.2 920 
57.0-58.0 6.0 ¢:b\ , $9.6 lea) 1b 6.2 shed 
~§8.0-59.0 3.1 2.3 pl.2° ds 13.3 5.5 2924 
59.0-60.0 3.8 Zag 92.4 1.3 o.2 5.2 92g 
. 60.0-61.0 3.3 2.7 92.8 dad 8.6 6.3 927 
61.0-42.0 gah 2.3 93.0 1.1 9.2 ~ ee 925 
62.0-63.0 3.6 2el 93.1 + ee a a 5.0 0922 
63.0-64.0 seat doe? 94.4 1.0 8.7 Sauk 0.92] 
64.0-65.0 2af 8 95.6 9 7.1 1.9 917 
65.0-66.0 3.3 3 94.6 Laat 8.5 1.9 920 
66.0-67.0 | Ln 94.9 9 Jo 3.1 924 
67.0-68.0 ‘2 2.0 94,4 gl 7.4 4.8 > oe 
68.0-69.0 1.8 1.9 95.8 oJ 4.64 4.6° .929 
69.0-70.0 2.1 1.9 yaad el ai 4.6 sted 
70.0-71.0 1.8 Liv | ghidow 6 4.7a 4.6 .920 
71.0-72.0 2.1 2.1 IJ od of ast Jot) 925 
72.0-73.0 2.5 sak 4.9 wo Oe 4.3 923 
73.0-74.0 3.0 Zod 93.9 1.0 7.8 5.0 922 
74.0-75.0 JJ 2.0 Dt ae le D mek 4.8 924 
75.0-76.0 3.6 2.0 93.1 13 9.5 4.8 921 
76.0-77.0 7.1 2.1 89.4 1.4 18.4 5.0 92° 
77.0-78.0 df om 1 8 89.2 1.8 18.6 4.3 926 
76.0-79.0 5.8 1.4 51.6 Le kel 3.4 920 
79 ,.0-80.0 4.2 othe 92.4 lu, 10:9 5.0 924 
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O1L=SHAILF ASSAYS BY MONITIED FISCHER RETORT MTUOD 


Seuples from the U.S. Ceologica) Rurvey's Corehole 
78~2 (Continued) 


Yield of procuc: 


Specific 
Weight percent Gal per tron Kravicy 
Depth Spent vas + / Of 0:1 at 

80.0-81.0 3.5 tar 93.5 la3 9.0 4.1 920 
81.0-82.0 a0 Leas 94.5 1.0 7.8 3.6 ~924 
82.0-83.0 3k 3.0 92.2 1.4 8.8 72 .930 
83.0-84.0 3.9 2.9 91.9 Vey 1048 7 #0 .928 
84.0-85.0 ee, Aes 96.0 66 . 442 4.1 920 
85.0-86.0 co 1.6 96.1 6 4.4a 3.8 920 
86.0-87.0 2.2 1.9 95.4 3 5.6 4.6 .926 
87.0-88.0 et 1.8 95.6 aS 5.4 bas .933 
88.0-89.0 3.0 7 94.7 .6 7.8 4.1 931 
89 .0-90.0 ieee as 96.1 .6 4.6a 3.6 920 
90.0-91.0 oon Vee 95.6 5 al 4.1 931 
91.0-92.0 3.5 23 93.3 9 9.1 5.5 932 
92.0-93.0 43 2.5 92.0 Pie eA. 6.0 .932 
93.0-94.0 5.0 2” 91.6 1m ia 5.3 0.928 
94.0-95.0 4.1 220 92.7 Leo) te 10a 4.8 925 
95.0-96.0 4.0 1.8 93.1 Phe 105 4.3 .920 
96.0-97.0. 3.6 1.9 93.5 1.0 9.5 4.6 916 
97.0-98.0 3.2 2.0 93.7 to 8.5 4.8 £914 
98.0-99.0 22 24 94.9 8 5.8 5.0" .916 
99.0-100.0 1.4 2.6 95.6 a 3.4a 6.2 920 
100.0-101.0 1.4 2.6 95.6 5 3.4a 6.2 920 
101.0-102.0 2.0 25 94.8 a Sve 6.0 020 
102.0-103.0 2.4 2.5 94.4 fee Gay 6.0 .928 
103.0-104.0 2.9 2.4 94.0 a0 7.6 5.0 921 
104.0-105.0 352 a 93.5 Tag 8.4 5.0 917 
. 105.0-106.0 3.4 ores Goo 1 oe bey ou 919 
106.0-107.0 352 oS 93.1 i ee 8.4 6.0 921 
107.0-108.0 2.6 2.4 94.0 1) 6.8 5.8 926 
108.0-109.0 © 2.6 ee 94.6 2 6.6 5.0 926 
109.0-110.0 2.0 1a 95.5 8 Su 4.1 931 
110.0-111.0 1.9 1.6 95.8 ar 4.9a 3.8 $20 
111.0-112.0 2.6 1.8 94.7 9 6.7 4.3 926 
112.0-113.0 - 5.9 sy 91.0 Tae 4.1 919 
113.0-114.0 Ae 1.9 87.5 Cue els 4.6 923 
114.0-115.0 S052 uy 85.5 eno 4.1 .917 
115.0-116.0 See oee S2oiee ) a ton TaD 4.1 918 
116.0-117.0 aio 1.9 94.8 1.0 8.6 4.6 .922 
117.0-118.0 3.1 aan 93.9 9 7.9 5.0 925 
118.0-119.0 2.7 22 94.3 8 7.0 S13 £923 
119.0-120.0 2a. 94.3 7 6.2 6.2 .922 
120.0-121.0 2.6 oo2 94.3 .9 6.8 5.3 919 
121.0-122.0 3.8 1.6 93.5 Deer 0D 3.8 .919 
122.0-123.0 Sates ote eA ae oR 4.3 .918 
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OIL=SHALF ASSAYS BY MOPITIED FISCHER RETORT Mi THOD 


Bewples from the U.§. Ceologica) Rurvey's Corehole 
78-2 (Continued) 


Yield of ocuct 


whee Specific 
Depth eae ee oo Gal_per ton mney 
From To 01) Water shale loss Oi Af Water. gosyea" 
123.0-124.0 205 Drs 94.5 ES? 6.6 4.3 0,922 
124.0-125.0 4.0 2.0 92.6 on es 4.8 <i 
125.0-126.0 3.4 t.0aee oO Aas 1.9 8.8 4.8 Fea 
126.0-127.0 2.9 Faye SRD ive are By 7.4 6.0 924 
127.0-128.0 A ne 93.9 eb Say bes 924 
128.0-129.0 2%) Las 94.2 hel, 6.6 Sa 930 
129.0-130.0 ia) se 96.4 -0 3.5a 4.] 929 
130.0-131.0 Zoo 129 95,3 8 6.0 om see .922 
131.0-132.0 4.6 eo o2u Lo 2 4.3 916 
bigiun~1L336.0 7.6 ig &8.5 Locme lo ad 4.1 922 
133.0-134.0 6.0 lad 90.4 io Lae 5.0 3 a de 
134.0-135.0 4.0 1.6 Ou Ted 1 Osee Migs 929 
135.0-136.0 Sad. 1.9 93,53 Lek 9.5 4.6 934 
136 .0-137.0 Jak 240 94.0 «9% lao 4.8 941 
137.0-138.0 2.9 2.4 93.3 1.4 rey 5,6 939 
- 138.0-139.0 265 2.4 94.3 8 6.4 5.6 .939 
139.0-140.0 245 243 94.1 lgiln ’ 054 a .9 36 
140.0-141.0 2a7 2.0 94.2 Vel 7.0 4.8 939 
141.0-142.0 224 1.6 94.9 ae Gu Z 5.8 335 
142.0-143.0 2.4 Y.0 94.9 lel 6.3 2.0 928 
143.0-144.0 3.7 oe Bat 13 CPB 5.0 920 
144.0-145.0 4.6 Zs 2 91.4 ao eel Sad Pe esl 
145.0-146.0 pl 1.9 94.3 Lied 6.9 4.6 914 
146.0-147.0 1.0 i tee 96.6 oe 2.7a 3.8 929 
147.0-148.0 An 1,6 oy 5A: ro 1.4a 3.8 920 
148.0-149.0 - ].6 9 8 1.3a i ag 3] 920 
149.0-150.0 04 ico 97.4 oar Le 3.6 .920 
150.0-151.0 4.5 fat 91.6 1.8 a au ood 
151.0-152.0 8.9 250 87.0 Ze 2258 4.8 936 
152.0-153.0 Soe! a 93.4 1.2 8.0 5c 935 
153.0-154.0 3.0 Pou 92.8 V2 8.4 6.5 0.935 
154.0-155.0 aso 2.0 9155 1.6 12.6 4.8 . 9 36 
155.0-156.0 Sot ZeQte aoe 1.4 8.0 4.8 932 
156 .0-157.0 aco 1.9 cis, TR. ah ape ooo 4.6 he 
157.0-158.0 2.6 lv 94.8 lai 6.8 a. 5 .928 
158,0-159.0 20 es Sd nate 6.3 a5 i927 
159.0-160.0 Lue 1.4 95.2 Lz 5.8 3.4 927 
160.0-161.0 ea 175 950 1 1.0 Sao ¢ ae .927 
161.0-162.0 aC 1.6 94.1 ine 7.9 3.8 .929 
162.0-163.0 ane ene 93.4 tae be Daw 928 
163.0-164.0 2.9 tae pee] ee ‘pe 5.0 924 
164.0-165.0 a io 94,2 iz la 4.3 916 
. 165.0-166.0 ve 1.8 92.9 1.6 9.8 4.3 .914 
‘ 166.0-167.0 4.0 io 92.6 L7G.e 10es 4.3 916 
167.0-168.0 4.6 Zo oie ks ind a2 50 6.2 915 
168.0-169.0 4.5 1.9 92.0 1.6 at 4.6 921 
169.0-170.0 4.6 ia 91.6 Derr aA bhas ad. — «4.6 .918 
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OIL-SHALLF ABSAYS BY MODITIED FISCHER RETORT 1 TuAD 


Bemples from the U.S. feological Burvey's Corehole 
78-2 (Continued) 


Yield of procuct: 
reteset neutsentesnaeasssusstusnsenstsusscennere 


Specific 
Weignt perceni Gai per ton Rravity 
Depth Spent Gas + 1/ of of] at 
Fron <9 O!] Water shale loss Oil’ Water. 60°/6N* = 
eee sat FE 
170.0-171.0 9.0 2.2 66.3 26g 2268 5.3 24 
I/l,0-172.0 4.9 2.2 90.8 262 yg 1246 aoa eo2e 
172 .0-173.0 Jaa ing 94.1 Viz 9.0 2.9 <932 
173.0-174.0 Be Lig 94.5 Tid 8.4 20 20 
174.0-175.0 5.4 be) 94.5 dee baa 2a eae 
175.0-176.0 Skee odo 94.2 lis 746 ce 93d 
145,.0-1/1.0 25th Log 94.0 1.4 7.0 a°4 938 
177.0-178.0 2.3 1.4 95.4 <M 5.9 3.4 “99 
178.0-179.0 Zid Le 9546 8 5.4 3.6 ee 
179.0-180.0 2.0 1x6 Sn 8 sae 3.4 a 
180.0-181.0 4.1 1.4 93.1 Dias 10ay, 3.4 a 
181.0-182.0 3.0 1.7 94.1 1.2 Tom 4.1 4 
182.0-183.0 4.9 ok 91.4 16. = L2.8 5.0 1ahg 
183.0-184.0 4.8 ae oa Lis ng bee 4.6 a 
184.0-185.0 4.4 2.0 Od Led el Lie 4.8 a 
185.0-186.0 3.6 rae oad dec oak ou a 
186.0-167.0 3.3 Zate 93.6 3 ae oe aes of 
187.0-188.0 3.4 oe 93.4 1.0 8.8 3.3 he 
188.0-189.0 4.1 Beak ott OE He fe Lede @ 1029 4.1 Bi: 
189.0-190.0 — 4.9 Dee me te a 1.4. 212.5 3.1 914 
150 O-191.0 3.2 i134 94,4 Ge me Oa 3.6 918 
193,.0=192 0 7.0 do eee Doan Le, a 18nd 4.3 Oe 
192.0-193.0 On 122 90d, 15 eed Oss oa oe 
193.0-194.0 3.5 1G 94.4 ee 9.0 2.4 917 
194.0-195.0 3. ea 94.3 1.2 9 42 2.4 9G 
195.0-196.0 2.8 1.0 95 «ol 1. 7.5 2.4 a 
196 .0-197 20 1.2 =o 97 al: - 31a 1.9 a 
19.7<0-198.0 1.1 1.0 97 af) 9 2.8a 2.4 i 
198 .0-199.0 7 o 97 ah oe des Sia 2u2 ae 
-199.0-200.0 4 eae oan ‘eo lilng 1.9 on 
200.0--201.0 4 9 97 sof 1.0 l.la Bee <a 
201.0-202.0 a) 1.0 Of 1.0 1. 3a 2.4 mee 
202 .0-203.0 8 eek Of se 8 2.2a 7 ee 
203.0-204.0 1.6 1.4 96 sal me 4.2a 3.4 
204.0-205.0 ina 1.8 88.7 200¢ «9 259.3 4.3 ss 
205.0-206.0 qud aud 83.4 2.) gg 18.7 Bi = 
206 .0-207.0 3.0 2.4 93.4 1.2 7.8 5.8 he 
207.0-208.0 1.1 li? 96.4 8 2./a 4.1 ea 
* 208.0-209.0 3.9 fale. ee divide wlUsO 5.0 ms: 
-209.0-210.0 3.9 fad 92.4 ish glia d. Dea at 
210.0-211.0 3.5 Zu 93.1) 1.2 5.9 er sae 
211.0-212.0 3.5 2.0 93.3 Law Tag 4. ap 
212.0-2173.0 3.0 1.7 94.2 ad 7.7 4.1 
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Bewpies from the U.S. Ceologics) Survey @ Corehole 
78-2 (Continued) 


oe 
Yaeld of procuct 


: Specific 
—— Ne igit percent Gu) per ton gtaviry 
Depth SpentimeGasi te! Sure s Gorehotef 01) 
Pron Ts 0:3 Water shaie i if * 
7 Tr { ? ones Oil— Water. 60°/4N® F 
213,.0-214.0 Jed Lect Os; 3 nae 9.6 ee | 0.928 
214.9-215.0 aa 15 93.7 dees 9.0 3.6 ono 
215.0-216.0 2.9 dade 95.0 9 7.4 2.9 tas 
216.0-217.0 2.6 had 94.9 +.1.4 6.6 2x0 925 
217.0-218.0 3.0 7 i | 94.0 9 7.6 5.0 932 
218.0-219.0 shen 2.0 93.9 29 8.3 4.8 ~930 
219.,0-220.0 » 5.6.3 hie 90.1 1.4 16.2 Sai »oaS 
220.0-221.0 5.4 2.9 90.4 3 13.9 a .937 
221.0-222.0 “4-549 2.0 9C.8 1.3 155 1 4.8 ~9 32 
222.0-223.0 Si 1 2, 2 oy.5 in2 40 81 5. 3 936 
223.0-224.0 5 2) 1 9151 196.3 14.0 5.0 2938 © 
224.0-225.0 Sy3 4.6 91.8 in 3 13.6 3.8 $93 
225.0-226.0 4.1 i 5 93.0 1.4 10.6 3.6 934 
226 .0-227.0 3.6 1.6 93.8 1.0. 9.1 38 940 
227.0-228.0 i in5 94.0 1.0 9.0. a 938 
- 228.0-229.0 3.4 ei 94.7 8 8.7 2.6 ~935 
229 .0-230.0 3.0 132 95.1 wy; rm 0) 209 936 
230.0-231.0 5 2.0 94.8 a? 6.4 4.8 940 
231 .0-232.0 2.6 9 95.8 a, 6.6 2.2 «927 
232.0-233.0 2.7 8 95.8 ead 6.9 1.9 925 
233.0-234.0 235 8 95.8 nie 6.5 1.9 0927 
234.0-235.0 2.9 9 95.3 9 7.6 2 .927 
235.0-236.0 34 401.4 94.4 8 8.7 3.4 WoL 
236.0-237.0 2.5 B.3 95.5 wid 6.5 ak 926 
2 37-0-238.0 Ae PB 3 94.0 1.0 9.6 3.1 ~923 
238.0-239.0 2 4 a5 94.1 1.0 6% 2 6.0 930 
239.0-240.0 a 2 3.8 91.2 8 a0 7 9.1 ~942 
240.0-241.0 2.6 4.5 92.4 oS 6a 5 10.8 .948 
241.0—-242.0 Jk 2.0 94.0 9 7.9 4.8 937 
242.0-243.0 4.1 1.8 192.9 Li 2 10.6 kK. 3 -935 
243.0-244.0 3.6 1.9 93.5 1.0 on.L 4.6 0.939 
244.0-245.0 a2 1.8 92.9 BL 10.6 4.3 943 
245.0-246.0 al 1.9 93.0 1.0 10.4 4.6 94] 
246.0-247.0 3.5 1.7 94.2 .6 9.0 * 4.1 9 36 
247.0-248.0 3.1 G5 94.4 1.0 8.0 ay 6 937 
24 8.0-249.0 4.6 D2 92.9- BR. 3 11.9 2.9 e233 
249.0-250.0 B2 Pp. 3 94.6 9 8.3 31 .928 
250.0-251.0 368 1.9 93.3 1.0 9.8 4.6 936 
251.0-252.0 3.3 1.0 94.8 o 8.4 2.4 e433 
252.0-253.0 3.4 9 94.7 1.0 8.9 ye .927 
253.0-254.0 fel 29 95.5 9 7.0 a2 .928 
254.0-255.0 4.1 Biz 93.6 Ed 10.6 2.9 931 
255.0-256.0 3.6 ie 94.3 8 9.2 eel 934 
'256.0-257.0 3.9 1.5 93.6 1.0 9.9 3.6 .935 
257.0-258.0 3.5 tr. 7 94.0 8 9.0 Rel a3 
258.0-259.0 3.7 2.2 93.9 wel 9.4 aed 930 
259.0-260.0 4.4 ae 92.1 ru 11.4 6.0 933 
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OIL-SHALF ASSAYS BY MODITIED FISCHER RETORT MTU 


Semples from the U.S. Cfeological Survey's Corehole 
78-2 (Continued) | 
Yieic of p 


Sitch wer Trodcsuct = Specific 
Bri cent per ton Tavi 
Depth irene Gas | “yl! os anil oa 
Brow Tp Ot} Water shate toss 0124! water 60°/ «n° F 
260.0-261.0 3.7 1.8 93.5 1.0 9.5 4.3 934 
261.0-262.0 3.4 122 94.2 72 8.6 2.9 .932 
262.0-263.0 5) S| 122 94.7 1.0 B.1 2.9 .928 
263.0-264.0 433 ik 93.0 1.69 1192 2.6 .929 
264 .0-265.0 3.9 let 93.9 Ty 10.0 2.6 .930 
265.0-266.0 3.5 1.2 94.3 1.0 9.0 2.9 £931 
266 .0-267.0 3.0 1.6 94.6 8 reve | 3.8 .931 
267.0-268.0 1.8 8 96.7 yee he Ta 1.9 920 
-268.0-269.0 9 9 S727. 5 9.34 252 £920 
269.0-270.0 6 9 98.0 a5 l.6a ee ae yleme 
270.0-271.0 9 12 97.4 5 2.3a 2G 5926 
271.0-272.0 1.1 3 97.0 6 2.9a 3.1 926 
272.0-273.0 To 103 96.9 6 3.1a yey .920 
973.0-274.0 aes 1.9 95.0 0.8 5.9 4.6 0.923 
274.0-275.0 35 1.6 93.9 0 9.1 3.8 .928 
275.0-276.0 6.1 os 90.4 Py. 45K 4.3 2924 
276.0-277.0 5.3 1.6 91.6 Poe 8. ph 38 £924 
277.0-278.0 3.5 T42 94.2 et 9.1 2.9 925 
278.0-279.0 3.4 1.6 93.8 02 8.9 3.8 6929 
279.0-280.0 3.5 1.6 93.7 2 9.2 3.8 926 
280.0-281.0 a3 ee Og 1406 86 4.3 £925 
281.0-282.0 259 1 8 42595 ,9 ss bes ee) Bes 926 
282.0-283.0 4.0 Ley 93.2 De Wawel 06-3 ue .925 
283.0-284.0 Ta 7 94.8 aa 4.4a 6.5 920 
284.0-285.0 Des 9 94.3 1.3 6.6 4.6 21 
285.0-286.0 4.5 1.9 92.3 J ES? 4.6 6919 
286.0-287.0 4.2 220 Bo 25 14 =. 604.9 4.8 £923 
287.0-288.0 3.4 2.8 92.7 Ta 8.9 6.7 £925 
288.0-289.0 1.6 3.8 93.8 .8 4.la 9.1 929 
289.0-290.0 8 es 94.2 Sek? Jia et 208 G25 
290.0-291.0 9 es 93.9 9 73a. 2043 926 
291.0-292.0 "3 4.4 94.6 cf Ongeeiu.s 926 
992, 0-283.0 2a 3.3 93.5 10 5.7 7.9 933 
293.0-294.0 £3 nae 95.7 4 .5a 8.9 920 
294.0-295.0 1.6 set 94.6 rj 4.2a 7.4 920 
295.0-2596.0 2343 at 93.7 9 Sey He eth .941 
296.0-297.0 2.8 a3 93.8 ied: 73h: 5.5 £943 
297.0-298.0 5.4 1.5 92.0 ivr 13575 3.6 .938 
298.0-299.0 17 3.0 94.8 5 4.4a Tez .920 
299.0-300.0 3.6 12 94.2 0 9.1 2.9 .932 
300.0-301.0 5.1 1.4 92.3 Poet 3.4 .928 
301.0-302.0 4.8 1.5 92.6 eke a 3.6 .926 
302.0- 303.0 3.4 1.8 93.9 9 8.7 4.3 .935 
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OL-SHALF. ASSAYS BY POPLF IED FISCHER RETORT MTunn 


Seuples from rhe U.S. Ceotosice? Survey’ 8 Corehole 
78-2 (Continued) 


nist 
percent Gu) per ton Bravicy 
Depth Spent of of] at 
From To O!] Water shale Seas OikX' Water. 6C°/6N* F 
nN eee ef 
303.0-304.0 3.0 1.4 94.8 0.7 7.6 3.6 0.934 
304 .0- 305.0 2a% 1.2 25.9 6 7.0 2.9 «932 
305 .0- 306.0 Be 1.2 95.5 26 7.0 2.9 ee, 
306. 0- 306.6 3.9 1.1 94.2 -8 10.1 2.6 929 


- 1l/ “a"“--indicates specific gravity estimated as 0.92, 
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Corehole 78-3 
Logged by Kurt Hollocher 
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LITHOLOGIC DESCRIPTION 


7 


NESS 





43.0 77 Moderately rich off shale with much admixed tuff or silt. Color {is brown to 
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brownish gray. Thin, even bedding 
with turbation In parts. 


Tuff O.1' thick at 45.8' 


Tuff 0.75' thick at 63.9-64.65 


Vertical fractures 72-74' 


Brown to dark brown oil shale interlayered and mixed with much tuff. Abundant 


a 
silt is possible 


Tulfaceous zone with thin tuffs interlayered with rich ofl shale. 
78.3 - 79.0', 0.7' thick 

Dark brown of1 shale with other things 92.6' - 94.6, 2.0' thick 
Dark brown ofl shale with other things 95.7 - 98.5, 2.8’ thic 
Dark brown of1 shale with other things 97.8 - 106.5' 8.7' thick 
uff O.1' thick at 92.6! 2s 

tuff O.1' thick at 95.2 
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Zone weathered tu plastic mud_0.07' thick at_100.6' 
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one “50percent massive pray tuff 108.4-109.8; Li thick. 
ee lary dari. brown.ai 1 sluitesI09,8-109.90. O07) thick. 2 ee 
___- Mark_brown_ ofl shale interlayered with tuff aud leaner olJ 
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Corehole 78-3 (Continued) 


LITHOLOGIC DESCRIPTION 


_~ 


NESS 
Tuff 0.2" thick at 128.2- 128.4 


Tuff O.L' thick at 129.9 

Tuff 0.2' thick at 130.3- 130.5 
fuff 0.15" thick at. 130.7-130.85 
Fractures: 128' - 130' 


<4 
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; = 
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zx 
' 


134.5 - 140° highly fractured 
Tuff 0.15' thick at 144.9 - 145.05 

Tuff 0.25" thick at 147.0 - 147.25 

Tuff 0.3 thick at 155.3 - 155.6 with some oil shale 
Tuff 0.1" thick at 156.4 

Tuff 0.5' thick at 157.6-158.1 turbated with -oil shale 
Mitt Ut Ei ckoae. 1632. 

Tuff O,1' thick at 164,7' 

Tan tuff 0.5" thick at 169.3-169.8 with some oi] shale 


-162,8 





Dark brown rich oil shale interbedded with leaner ofl shale and tuff 160 
2.5' thick 

168.6-170.5, 1.9' thick 

Tuff 0.1' thick at 174.4 
Tuff {0,3* ‘thick at 176,.J- 177" 
Fall 2). SUSE Ee Bit. AL eA 1b Ey SEA Ee RC I epee eee 
MLE OS) Jphick tl 7 PR 1 ==> 

PUP ELOY LOA e hatle SSRI AE aa one 

Tuff 0.2" thick at 186,5-186,7 with mixed of 

£0.3'" thick at 187.0-187.3 with mixed ail shale 
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Corehole 78-3 (Continued) 
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NESS LITHOLOGIC DESCRIPTION 


Dark brown rich of] shale with tuff 186.8 - 187.6, 0.8' 
Tuff 2.25' thick at 187.6-189.85 with minor mixed shale 


Tuff O.1L' thick at 189.9 
“60 percent massive tuff zone 190.1-191.3, 1.2' thick with 40 percent dark 


brown oil shale 


Tuff 0.15' thick at 191.85'-192.0 
Tull Oaks’ thick at .197 2-192, 35" 
Tub 0.2% thick at 193.5 - Lota * 








ATT Uy i 


rubf 20235. thick atel197.8-197.695 


a ae a 


Tuff 0,15' thick at 203.15 - 203,3' 


204.0-205.5' highly fractured 

Tuff 0.15" thick at 2U5.6-205.75' 

rarrecet titer ae cee : 

‘tt (el bhidek cat 206 [en 


O18 thick at’ 210.0 20 ee ee 

“Et OL? “thick pt 210.9-2) i = i ee 
BO ie bie ion ce 

Patter thick. gt 2 case 








uff 0.45" thick at 216.6-217.05 with mixed shale 
Tuff 0.4" thick at 218,.0-218.4 with mixed 

pee lle Fie i eee 
tuff 0.2" thick at 220.0" - 22 ' 


SUE 
HU 





sti 


= : Tvs. 
ee - faye fe dott “Se ao are 
ot ica pies e See 
= . ae “tee cS =H, ewe ¢ tates - ‘eI-8 3 


eect oagtatame <a iene 2 a — et en 


C38 a $5203 “5 Lit a : 


- 4 
er ess 24;- 


on Se eS CO lio eins bo tas 
Sates. eieis teexiee stale AaB ltt Ek se sake “50-33 
ic i ais rin ae aa a3 


eee eee ee my, gal bee ea ~~ 


an 


0” 


Corehole 78-3 (Continued) 


LITHOLOGIC DESCRIPTION 


Gray to brown oil shale mixed and bedded with much silt or/and tuff. Oi1 Shale 
_jis lean to moderate. Generally evenly bedded with little turbation 

Tuff 0.2" thick at 234.2'-244.4' 
Tuff 1.0' thick at 235.2-236.2' 
| Tuff 0.1L" thick at 238.3 

Tuff 0.1" thick at 240.9! 

Tuff 0.15" thick at 242.05-242 
Tuff 0.15" thick at 245.1-245.25 
Tuff 0.2' thick at 245.4-245.6' ~ 
Tuff 0.3' thick at 252.6-252.9 with some shale 

VUET Oo Chick ate 254.5" 




















Gray brown to brown ol] shale moderately lean with less silt than above unit. 
Shale is somewhat fisstto. 
me parts brown to dark brown aj] shale with _interlayered tu 
ark brown oil] shale with abundant thin tuff layers near bise, 256.7-258.4 
POLLO hicks ar 264 
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Corehole 78-3 (Continued) 


LITHOLOGIC DESCRIPTION 
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OIL-SHALE ASSAYS RY MODIFIED FISCHER RETORT MrTHON 


Samples from the U.S. Geological Survey's Corchole 78-3 drilled in 
sec. 14, T. 2 S., R 95 W, Rio Blanco County, Colorado 


aerate la solanroduct: Specific 
are | —___ Weiynt percen: ; Galiver con gravity 
; Spent Gus + 1/ of oif at 
From To Oil Water shale loss Oil Warer 60 4/An° + 

4D.O-G8 6 APL 3.0 88.0 Lo 18.9 feo 0.897 
44LO.U-4G5 26 5 6 Ja 89.8 etd 14.6 7.4 908 
452.0.9°46.6 3.4 Je W283 este 8.8 7.4 916 
46V0.0U+47.0 8.72 20 P32 1.0 8.4 Oke eae lL 
E70." 8.0 3.2 DP 93.4 dy ota 8.4 BS 914 
6920. 045.9 ag 2 0 ois 0 4.8a 4.8 
492.D.0" 6.6 2A3 1-8 OEY oth. oo > £9 4.3 «916 
SO 51.0 33 kA 380 sot 8.6 bod ~914 
SO U- 5000 30 oo 93 36 bah | B25 PALS 
Sar O- 53L 0 1.9 Lt 95.2 1.0 5.0a 4.6 
519.0, 0-542 0 dG L8 96.0 me 3.7a 4.3 
540. 05539 ee 1.6 O71 F7 a a 3.8 

541 0:0~.5640 3 Deke 37,27 .6 8a 3.4 
5640. > - 5750 Res Lsontd 97.4 a a 338 
S10. 0-582 0 D diet 96.7 dk dete Sian 
2600: /~ 59.0 A | rt 94.8 8 4.8a Gr 
59.0 60.0 1.4 eh 95.16 wkd, Jara BD 
69.C 61.0 aaa. Zot 93.8 1.8 Oke Me 5 7 Le 
GLAD. 0-527 0 Ltd ee 96.0 | 3.64 4.6 
62D. O- 63% Lastely eek Peso By 4.04 Divs 
63.0 64.0 ie 3.0 94.1 a BAe Mest ~919 
64.0 65.0 1.53 4.6 92.5 fs ai 4.6a WD 
651.0.0+ 6640 ito 1.3 96 ie 3.4a 4.3 
66,0, 9~67%0 iL «if 1 Oe 96.0 a 4.la 4.1 
617.9. 0- 65: 6 eS. ae Pas a, 3 4a 4.6 
68.9 69.0 2. ae D5, 42 .8 5.4 4.6 seh 
oat.) U= 77020 1.4 Lids Bo. 70 3.7a Bed 
70.0 7G La 1.4 96.6 a5 3.0a 3.4 
Bus0 8-9772.0 of 1d2 97.6 oo Love 2.9 
$250: 0-77735..G 4 ek alee 74 1.0a ict. 
RED 74.0 0.4 La3 9:7. 68 0.5 Lala BG 
74.0 75.0 Le a0 9635 Ad 3 .2a 348 
752.0 0- F&O 1.8 1 95.2 ae 4.8a 4.6 

76.0 et 133 2.0 96.0 off 3.4a 4.8 
7720 78.0 cs Zn 93.4 Lam Sao 543 0.920 
78.0 79.0 257 ae 25 6 1.7 io 4.8 920 
79.0 80.0 313 dowte. 93.4 ee 8.8 bas .908 
80.0 81.0 De as 94.8 12 wee Ads 904 
87950 82.0 ees) saat 05.49 ip 3.9a 4.1 

82.0 83.0 Ls 1 96.5 3 3.9a_ Agel 

83.0 84.0 i Se 281 BG 22 a5 3.1la 5<0 

84.0 85.0 LoS 2.0 96 31 -4 apa 86» has 

85.0 86.0 Lee 2.4 96.0 4 3.2a = 

Geen ‘ar.a eee Leo 9601 o 3.1la 4.6 

R7.0° «68a. 6 Leo rath 96.1 4 2298 4.8 

88.0 89.0 Leo ed oon 7 mt 4.64 hie 1 

89.0 90.0 1538 201 Pes 4 4.8a is 
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OIL-SHALF ASSAYS BY MODI; 1ED FISCHER RETORT METHOD 


Samples from the 


SSeS eis cienrodact Saeeee product 


Weight 


78-3 (Continued) 


ercent 
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roauct 


U.S. Geological Survey's Corehole 


———____... 
Specific 


Gal per ton gravity 
Depth Spent~-Gas + Ofentloat 
one ____Oil Water shale loss oil! water 60°/60° F 

90.0-91.0 3.0 Zin 2 oa), tae 7s 9 = .909 
91.0-92.0 1.8 1.8 ae 2 dae 4.8a 4,3 

Oo? Dag 3-0 one 2.4 Sas 3 Tad 8.4 5 & e413 
93.0-94.0 5.6 2.0 90.4 Ltt LA Gs 2 926 
94.0-95.0 oe, 2:0 92.9 dete, wes 4.8 -919 
95.0-96.0 2.0 2.0 93.3 ie 9.4 4.8 «iS 
96.0-97.0 10.4 2.4 84.9 Lion | eile a. 6 -910 
97.0-98.0 Dom es 88.7 Lee | 0.0 6.0 904 
98.0-99.0 cS ane o2a0 ico 962 5a 3 -920 
99.0-100.0 58 cs 990.8 Lica Shoals 4.0 2915 
160.0-101.0 4.0 Zou Caf ize 40.9 a0 LaLT 
Teen a) ao ie. 94.1 2.5 Be 2 2a) ad 
tie an 1 103 0) Ss 1.8 90.6 tvue -lapo 4.3 914 
103.0-104.0 b20 Zo 6 88.8 Ietials Lj ae 6.7 OvO2 
104 .0-105.0 Eh ano O28 ad 9.4 6.0 908 
105.0-106.0 enon Dahe 94.0 ed it 543 . 898 
106.0-107.0 2.0 io 94.3 L390 ieo 4.6 2911 
107.0-108.0 | 26 94.1 as tok 5.0 908 
108.0-109.0 8 ao Soe / te 2.2a 4,6 

109 .0-110.0 tee Zee Site 8 4.7a 543 
110.0-111.0 La Led Sainz. Le3 4.7a 4,1 
111.0-112.0 2nd Zag 94.7 20 6.0 Se = 
112 .0-11,3.0 Be fat Oa! 1.0 92 1. 5a Le 
113.0-114.9 336 264 oe! ore 934 5,0 soe7 
114.0-115.0 24:1 1,3 osc 6 Dig A 3.6 Poo 
Ee L LO al) Lo neat) 95.0 oy 4.8a 4.6 

116 ..0-117.0 ito out 94.9 Le 4.9a a40 

ha ge 8m OF a a 8 Le2 Nef 961 eG Sa 1a rae 

178 .0-119.0 8 ey 96.7 8 2ne8 4.1 
119.0-120.0 ie 1.4 oan. Lao 4.5a 3.4 
120.0=-121.0 ie, Zed 94.8 1.0 4.9a 5“5 
121.0-122.0 ore ee 94.5 eZ 525 5.0 tle 
eel 2360 as Zul 953.9 1.4 batt 740 

123. 0-:124.0 2.9 1:36 94.0 1.3 7.6 4.3 »906 
124.0-125.0 4.9 2.0 91.9 atm Lat 4.8 ee lhe. 
125.0-126.0 4.2 2a0 9245 Lied pt lah 4.8 905 
126.0-127.0 Ia7 eo D Bae A¥lie 2Oes ha3 . 898 
127.0-128.0 4.0 ie3 93.6 Late QU Jal rove 
128 .0-129.0 ono is Oo les Biel aah 906 
129 .0-130.0 Sa dene 91.4 late 1442 4.1 902 
130 -U=131.0 Lol Lae oad La 4.4a Jef 
131.0-132.0 2.5 Lae Oa teu 6.6 3.6 911 
132.0-133.0. 2.0 Lo Faia Liv De 3.6 918 
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See OuMis AISNID St PUDTFIEN FISCHER RETORT METHOD 


Samples from the U.S. Geological Survey's Corehole 
78-3 (Continued) 


Yield of proguct 3 


Ga ie : Specific 
ae t ai <> Gal per ton Rtaviry 
iron __te___ oi water shale toss oi! water corvane"t 

133.0-134.0 2.0 15 Oo.i2 0.8 5.3 3.6 0.921 
134.0-135.0 ead Ve 95.4 1.0 5.4 3.6 ~922 
135.0-138.0 ee ues 94.8 1.0 7.0 3.6 -920 
136.0-137.0 2:6 oe 94.8 ded 6.7 3.6 916 
137.0-138.0 1.6 Led 96.4 9 4. 3a 2.6 
138.0-139.0 aie 1.2 97.0 of 2.8a 239 
139.0-140.0 6 9 97.4 ist 1.5a 2.2 
140.0-141.0 -8 1.0 97.4 8 2.la 2.4 
141.0-142.0 23 oie 2767 6 l.4a 2.9 
142.0-143.0 “po L323 a7oo 04 7a 3.6 
143.0-144.0 8 1.0 Oya ae) 2.1la 2.4 
144.0-145.0 ape 1.4 98.0 a) -4a 3.4 
145.0-146.0 ae 1.0 97.9 29 22a 2.4 
146 .0-147.0 4 aor 97.8 6 l.la a 
147.0-148.0 4 Lez 97.8 6 1.la’ ata 
148.0-149.0 .3 dod 97.4 ee 78 2.6 
149.0-150.0 22 asi Whey 04 waa 3.6 
150.0-151.0 <2 1.6 97.7 2 22a 3.8 
151.0-152.0 3 1¢5 97.8 4 7a 3:6 
152.:0215320 2 1.4 97.9 2) 25a 3.4 
153.0=-154.0 3 1.4 97.8 >) . 8a 3.4 
154.0-155.0 2 1.5 97.7 6 -6a 3.6 
155.0-156.0 ol 1.5 97.9 23 . 3a 3.6 
156.0-157.0 23 An 1 05S 26 9a 3.8 
157.0-158.0 8 1.8 96.4 1.0 2.0a 4.3 
156.0-159.0 9 Ly Ona of 2.5a 4,1 
159.0-160.0 1.3 1.8 96.1 8 3. 3a 4.3 
160 .0-161.0 Zi Lee 95.0 1.0 Jed 4.6 ~905 
161.0-162.0 2.4 2.4 94.1 1.1 6.4 3.8 -911 
162.0-163.0 3.5 pe a 3 9.4 5:0 901 
163.0-164.0 ad 1.6 JOS 1.0 2.9a 3.8 
164.0-165.0 8 Zoe 96.1 1.0 2.2a 3.0 
165.0-166.0 1.0 eae 96.1 7 2.6a 5.3 
166 .0-167.0 7 1.6 56.3 1.4 1.9a 3.8 
167.0-168.0 1.6 1.8 95.8 8 4.la 4.3 
168.0-169.0 ae 1.8 3359 1.1 8.4 4.3 0.917 
169.0-170.0 1.6 1.0 96.4 1.0 4.la 2.4 
170.0-171.0 2.4 1.7 94.2 is? 6.3 4.] -920 
£7920=17270 1.6 2.0 95.5 9 4.2a 4.8 
172.0-173.0 Lis £59 95.8 1.0 3.4a 4.6 
173.0-174.0 1.5 2.2 95.5 8 3.9a 3.3 
174.0-175.0 1.4 2.0 95.7 9 3.6a 4.8 
175.0-176.0 2.8 2.1 93.9 1wé 7.3 5.0 sae 
176.0-177.0 2.6 1.6 95.0 8 6.8 3.8 -918 
177.0-178.0 1.6 Lv 96.3 8 4.la 3.1 
178.0-179.0 6 dv 97.5 6 1.5a 3.1 
179 .90-180.0 1.2 1.2 96.9 7 3.la 2.9 
180.0-181.9 1.2 1.2 96.8 -8 3.3a 2.9 
181.0-132.0 1.3 1.6 96.3 9 3.4a 3.6 


oy 


as a ar 7 } ae ie 
: 4 oe ae sf 


ie ee es 
PAN? 


+ NE ii on 

ote: ‘. ae ar sa 

i) Vo ey na tie! ih Vs: tie 
ae eae i 2 aL 







5 
wh ne 
he eae 


=< a 2 88 
tr 
* 
a 
y 


ee 
——- 


= 


< ~_< ° a * oe a * 
oS Oy oe Per ae oe wl Poe es 
= 
ru 


og ee 
1,70 
&. 40 


r¢ : i. "a 
=a) : = SL 
ie 


* 


a £9 ~ pe > 


he Ge Oe Ce te 


« 


ze 

“* 

> 

ee 

ao 

+ 

- 
- oe ee oe ee 8 
: ete a 


a 
<+ 
aS eS 


A ~ 
oe tt 


ge rr ae 
y wet} a. te hy, 
eo. i 2 


~ -}- 
oe 


* 


< 2 
ee 4 
ad “. 9 
a 
oc =e 
OM 


= 


4 


= 


a 


+, 


oop aaa 
Se fe oA Ps Oo Pa 
aed 


i 
in é 
= : 
= . - . 


a 


~~ 

_ 

— 

oe 
Beier ews: 

s 


Z2i~ 2 
. 


- 


es 
* 
A 
7 


ri & 
= 


4 cos PoE pe 2 Ee ee 


ow Soe oS oa 
2 - + ¥ = “ a é . 
a an . 
a tex cae ot 
“ a 
t+ % se 
a: 


- 


~ “ 
oO 
. 3 “ 
— neal 
i 
7 = he 


= 


. 

os 

= 

> 

» 

Wied 

= 

eo 
eo ee oN eH 

* °. 

mM i 


o 
rn. 

+ 
skae- 
= + : 

= 

ca 

= 


aes 


OJL-SHAI.F ASSAYS BY MODIFIED FISCHER RETORT M:TUON 


Samples from the U.S. Geologica) Survey's Corehole 
78-3 (Continued) 


Yield of product i 


: Spec : 
eight percent Gall per ton cir) 
Depth Spent Gas + of oil at 

from __te ____ oi} Water shale loss _o1*/ Warer _60°/60° F 
182.0-183.0 Po aatae 5 OS. 6 Po eaoe 3.6 £910 
183.0-184.0 e.5 7. 4 96.4 a) 4.0a Re 
184.0-185.0 -L Beh. 0, 97%985 4 Hin. 9+5,6 
185.0-186.0 6 4.1 94.9 .4 1.6a 9.3 
186.0-187.0 EB Mee S) BPS 5c FE ke fee ia, b 8.0 
187.0-188.0 z.7 * 8.5; 9896.0 BB 885, 164.4 
188.0-189.0 1.3, Avt.G, Plog.7 6, .9385a. Frag 
189.0-190.0 <4 ef, 5) 9699.4 2. Sah a 3.6 
190.0-191.0 a te 9720 25 etoe re 
191.0-192.0 4 v8 97.2 6 l2a 3 
192.0-193.0 2.3, 09.5 9806.6 .6 3.3a 3.6 
193.0-194.0 0.4 pee 97.7 Od 1.0a 2.9 
194.0-195.9 24 ¥.6 97.6 4 l.la 3.8 
195.0-196.0 avy ro OF.2 6 18a 5.6 
196.0-197.0 a, re0 o7.3 we2 1.4a 2.4 
197,.0-198.0 ed 1.4 97.0 oo 2.9a 3.4 
198.0-199.0 29 ii Oa eS 23a |: 3.6 
199.0-200.0 8 wae 97.1 .6 fella 3.6 

200 .0-201.0 29 ara eS 97.4 04 2? 3a 3.1 
201.0-202.0 rete ay: 96.5 a 2.9a an 

202 .0-203.0 Ce Pal 96.9 4 2.6a 4.1 
203.0-204.0 ee, £3.6 O76 i 8a S25 
204.0-205.0 1.0 a 96.7 24 2058 4.6 
-205.0-206.0 Pt r.8 96.1 9 3e1a 4.3 

206 .0-207.0 1.9 oa 94.5 Po 4.9a 6.0 
207.0-208.0 Lae 5.0 ER yas at ar la Wail 
208.0-209.0 -6 3.0 95.6 eo La rae 
209.0-210.0 4 2.8 96.3 an l.la o./ 

eile soertt. 0 oe 27 96.6 .6 4a 6.5 
211.0-212.0 a2 2.8 96,3 | 5a 6.7 
212.0-213.0 a2 Zed 96.7 4 -4a 6.5 
213.0-214.0 ou 23 a 752 4 4a a5 
214.0-215.0 .0 vee 97.8 r.0 Wet race Seo 
215.0-216.0 ae Zad 96.7 Ay .5a 6.5 

eit eed so eL a7 97.8 4 aaa &.1 
217.0-218.0 cogs veo 97.6 ah 23a 3.6 
218.0-219.0 ae Pot 96.0 8 4a 2.6 
219,0-220.0 Se 1.9 Wane 6 .6a 4.6 

Pe Ue UR 2.2 de ae ae 98.0 <3 Trace 3.6 
221.0-222.0 ee Le 97.6 ape . 3a 4.6 
222.0-223.0 we 1.8 97.8 ao » 3a ne 


45 








ey fer rs 





oe Or G 


wore Tt = 
- 5 9 
cot Ge 


(ear re 
er ns ES 
fie #4 hrs cue ; 


4 


= 


i 
ek 
ee 


—— 
= 
a 
aa 

aaa 
> 
i 
<a 
& 


+ 
- 


& wm 


ee 


ay a5 


= © 
fa FATS DD 


& "4 
el p 


= 
-4 


* 


’ 


1 aw Oe Ce we = 


t~ 


e 


ao 62624 4 ee ret wb Ko er 
a % E ~~ ss ‘ * 
‘ 
- 
— 


e 
I te 
oh 
a 


- = = . « 
PES. 
re $T> 


- = 
» hy TI te. 2 


KS 0 8: = 


Ps ae 


C Py 
- ae 

Tt Pet 
he 


tae] 


a 

> ao Se . « = 
24 -F5 SY a. -i 
Re AF oO VD Oe 


a 
@ & 


& > fe 
4 


a 


fv 


me Gor Tr 


i 


et ee ee ee ee 


> er ts & 
-> 7 


* 


— on fe ee oe OS Os Oe Oe 


z 


-.—s a ‘ a 
24 es By Be oe Be Ps i 


. * 


* 


we Pee HEP rr 


a 


_. 


a- 


* > 
ee Fe i BS 









om tee PY ff 
-_- s * > * - = . a 


° co. 
cor 


Ao ee ee a Sr oe 
* 





. * 
- 


tte e272 fe Fe 


* - * a * « > 
hea Oe 


ee ee ee ee 
> 2 «© 2 


en . 
* 


ae > 


O1L-SHAILE ASSAYS BY MODIFIED FISCHER RETORT MiTuUOD 


Samples from the U.S. Geological Survey's Corehole 
78-3 (Continued) 


Yield of product 


ae Specific 
Weight percent Gal per ton gravity 
Depth Spent Gas + Or it). ae 

From To Oil Water shale loss 0i22/ Warer: 60°/60° F 
toss iI Water: 60°/ 
223.0-224.0 0.2 1.6 97.8 0.4 0.6a 3.8 
224.0-225.0 .3 1.4 97.8 2 . 8a 3.4 
225,.0~226.0 2 1.0 28.2 6 .3a 2.4 
226.0-227.0 a 1.0 98.4 5 . 3a 2.4 

$2J00~2 28.0 2 8 98.19 2 .3a 1.9 

4p. D=229..0 ad 1.3 O70 5 Ja Sac 

Jin ~~ Wie) 3 1.8 96.9 8 l.4a 4.3 
230.0-231.0 6 1.0 9743 3 1.5a 2.4 

231,0-2 32,0 9 1.0 97.2 5 2.2a 2.4 

fone 23300 25 9 98.0 6 1.4a divide 
233.0-234.0 4 —2 98.2 5 La 2 ie 
234.0-235.0 ord Pe) 98.6 8 .2a Lez 
235.0-236.0 pe) ) 98.3 5 9a 2.2 
236.0-237.0 2 2 96.3 6 .6a 22 
237.0-238.0 3 1.0 98.3 “ .8a 2.4 

Ppa 330 a) 9 98.3 2 9a Zea 
239,0-240.0 4 1.0 98.3 3 1.0a 2.4 
240.0-241.0 74 el 98.0 2 1l.la 226 
241.0-242.0 a) 9 98.0 8 . 8a eed 
242.0-243.0 os esas OBL 4 -/a ao 
243.0~244.0 4 1.2 98.0 4 ila 29 
244.0-245.0 2 9 91.8 ii. 4 .Ja 208 
245.0-246.0 a bai $938.1 74 4a 3.1 

246 .0-247.0 2 1.3 oo.1 ~4 .Ja aed 
247.0-248.0 74 3 97.9 4 1.0a Jul 
248.0-249.0 4 1.4 Grane 5 sae ie 3.4 
249.0-250.0 a) Led 21a & 4 1.2a Sod. 
250.0~251.0 23 1.5 97.6 4 1.4a 3.6 

251-252. 6 ves Oilisne 4 Je 3.1 

DO cen 2) a) 4 livz 98.0 f 1.04 2.9 
253.0-254.0 0.7 disk Ee 0.9 1 9a 2.6 
254.0-255.0 7 1.3 a Sse 8 1.9a ak 

255 .0-256.0 Leia 1.4 96.6 8 3.la 3.4 
256.0-257.0 2.5 1.6 94.8 Lod 6.4 3.8 0.917 
257.0-258.0 3.4 235 93.0 Let 8.9 6.0 ses 
258.0-259.0 2.9 eed 93.8 dsae 7.5 3.0 »913 
259.0-260.0 ie9 2.2 94.6 ans 4.9a 3.3 
260.0-261.0 1.5 1.6 96.0 9 3.9a 3.8 
261.0-262.0 Lied 1.4 96.7 7 3.2a 3.4 
262.0-263.0 1.5 Les oad Led 4.0a 2.6 
263.0-264.0 4.9 di. By | La) L350 4.6 . 908 
264.0-265.0 4.3 1.5 92.9 Let Pb) a 3.6 »905 
265. 0-266.0 3.0 a Pe 94.1 1.4 8.1 3.6 905 
266.0-267.0 1.8 £3 95.4 a3 4.6a 3.6 
267.0-268.0 1.4 1.3 96.5 8 3.6a as 
268.0-269.0 1.8 1.2 | Lak 4.7a 2.9 
269.0-270.0 Le 2.0 95.7 8 3.9a 4.8 
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O].L-SHALF ASSAYS BY MONIFIEN FISCHER RETORT METHOD 


Saeples from the U.S. Geological Survey’ 2 Corehole 
—- 78-3 (Continued) 
Yield of p 


roduct 
ae ——Weight percent Gal per ton aentas 
Depth Spent Gas of Ae a 
270.0-271.0 JE 21a oo%be 0 -0y 66.0. . 5.0 .908 
271.0-272.0 ff ro Wie aa 74 Us at: ne es a 
272.0-273.0 Soa 0 oye: @ 8 E2-0n, 22% 
273.0-274.0 Sabo em 9714 AS. ao 2a 1 2 
274.0=275.0 Se Ok fk ee | 2k 
275.0-276.0 Oe A ats. Wess iSue 082.6 
276.0-277.0 Rage 20) S71 Mle Tae e503 
277.0-278.0 —et A 1. 98st (ae Sa 2.6 
278.0-279.0 Bw ii 98:2 i, oan) Saas 
279.0-280.0 Re are Sas tila ch ga 9.3 
280.0-281.0 me 3034" 93:0, | 5 oie oe 
281.0-282.0 Beene sete Si ease 5.5 
282.0-283.0 Mi esas, Ma 7p 
283.0-284.0 0.4 Lo 97.8 0.5 1.0a ete 
284.0-285.0 toa 97.5 Bema a agg 
285.0-286.0 $y ia 97.8 6 ier. 229 
286.0-287.0 Rye ee a ig7lo i Xe Pig gu 
287.0-288.0 Pom 1.4 | 9724 Eras set 0k 3 
288.0-289.0 Res 07.6 Sha Geyan / idee 
289.0-290.0 fam t.0°) (97.8 9 i 
290.0-291.0 ee 1.4 (87.7 Fe ea da | 4,4 
291.0-292.0 Beas e130 07.2 io ey na 
292.0-293.0 Bare | 97.6 Bt ae Gee oy 
293.0-294.0 8 Le 97.4 6 Eau 2.9 
294.0-295.0 Rese Fes Ee G6 1 aU ea Osh | 9356 
-295.0-296.0 14ers «| 96.3 a ke eee 
296 .0-297.0 Teme Pie 15602 Belay @ak 
297.0-298.0 ite 14 196.3 Bt at aae a4 
298.0-299.0 EBVO CS ics a, aot Coy ee 
239 .0- 360.0 1h Teh 1 6.5 cae Coa ee 
300.0-301.0 ee soe oes pe ov oay 1259 
301. 0-302.0 Veeeeny 95.9) 1.2. Gaice 3.4 
302.0-303.0 Dee iu i960 BL ee bau 3:6 


1/ “a"—-indicates specific gravity estimated as 0.92. 
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U.S. Geological Survey 


Core hole 78-3A 


Oil yield 
Gallons per ton 


Depth below 
Surface 
(feet) 


90.0 


70.0 


50.0 
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LITHOLOGIC DESCRIPTION 














; t brown medium rich oil shale = gradually becoming leaner WWW 
2 HO 1 leaehone =. eee 


ees ht hes teaclizons 
al QO = 15 0 fracturing 





uray ean ot) shale carbonized leaf fragments incorporated. Contains jron—4— 
sulfides, turbated with irregular bedding,—sharp_above and below-contac 





Light brown_oll lean shale with bedding. irregular and.in-parts—disturbed,—common] y— 
at_anples up to 40° from horizontul._Some—Layers rich in_pyrite,—fractures 
a film of dark brown..o1l ——————— —_——————— 








Laterbedded Light_gray—(silty?}-to-brown-oil_shale,--brown—layers—are—lean.—edd ig 
and_contacts_are_irregular_with—common—recumbant—isoclinal_folding—less—turbated 


toward_botton.—_-_—_-_—$ —___ 


i i a a 


some with 


light brown lean of] shale, evenly and thinly bedded in most parts, 


contortion of layers. Darker brown layers rare and thin ‘ 
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Corehole 78-3A (Continued) 





THICK- 
NESS mn LITHOLOGIC DESCR Tigh 


——- 


Brown lean oll shale alternating with—Light brown. and—silty—C?)—_layers—_thinlyand 


—- evenly bedded, undisturbed. 


Light gray brown can of] shale wit In_d ar l 


relat ively undisturbed. 

















Brown layers alternating with tan and Light brown layers. Bedding is uneven_and 


et CASRN NS eS 


somewhat disturbed. Brown layers are lean without ol) film in fracture, 








Light brown to gray lean oil shale, thinly to irregularly bedded beds dipping 
at angles up to *20°., 











Hrown lean of] shale interbedded with white, tan, and tannish pink layers. Reds — 
are irregular and disturbed with folding in parts 











——-- 

















Ss 


Light gray brown lean of] shale thinly bedded with disturbed areas. Some_ light — 


gray layurs, some with pyrite, silty or dolomit le eds common.—-Darker_brown. 


woeeene=-== butwuen—201.2-and—202.1.——Tulf ean-;-thielk—at-201:35.—Tuoff 0-24 thtek 


at.218.2'. 220.3! to 221.5!'-heds—of darker-- brown—oil-shale-interbedded-+.i th — 
'——0$] -eoring—fre 





lighter brown_—and tan shale-beds.—luf £(2)-0,09*—+ hiek -at— 220.3. 
frac 1s from 227.9' - 229.0 in lesn shale. Tull 0.2% thick ar 2341 tots gos 
thick 236.]'.  Jnterbedded dark brown lean ofl shale, pray-to-.tanolil shale,—anad— 
Brown lean of] shale 


tnterbedded with Lighter shale from 250.4' to 253.0 darker than rest of core. 
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Corehole 78-3A (Continued) 








LITHOLOGIC DESCRIPTION 


10.4" soft brown siltstone at 264.1-264.5, oj] free, 0.3' grayish brown siltstone 
at 0.2' dark brown to cream colored siltstone with minor lean oil shale, contorter 
in upper part with solution pits of salts. Gray siltstones with included chips 
of Jean oll shale 0.3" ar 280. 1— 280.4.; 0.1' a1 281 0-281 bs 04" np OR eee 
O.8' at 283.6 - 284.4. Gray siltstone interbedded and turhared with brown Lean 
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OIL-SHALE ASSAYS BY MODIFIED FISCHER RETORT MeTHO} 


Samples from the U.S. Geotonscat Survey's Corchole 78-3Adrilied in 
SEU cGg, la 2 See he 09 We RIO RT anee County, Coloradc 


Yield of nroduct 


Depth Ed yht perceni TMMUCSL Ger hE e ri bleh 
man : grent 7 ae eee ee oil at 
aes et Oil Water shale loss 0112! Wrrer 60" /40" F 
6.0-7.0 eit 2.0 oie Duo Vau 4.8 0.939 
7.0-8.0 4.0 20 9208 Leen. 1052 4.8 945 
&.0-9.0 B33 2) Dee Liane Boo 4.8 945 
.9.0-10.0 4.1 o26 93.0 Lott IG3 Wa 946 
10.0=11.0 ee | eo 92.4 Ine ele U Jeu 948 
11.0-12.0 4.2 Te 93.4 Pacem le? 2.9 £938 
12.021240 229 Zoe 93.6 ae 7.6 5a (ozo 
13.0-3%-0 Derk Ie? 91.23 1.4 TS 4.1 sie a, 
14.02+15~0 3.8 Peis ee 1.4 5.8 Bad .934 
15 Oh16e0 3.0 ert 95,2 <7 rhe P36 £934 
16 {0-170 2510 8 56.4 i 6.6 9 29 36 
170~ieto aie 9 95.9 a 6.8 ore, 935 
18.0-19.0 3.6 2 tt oS ae exh 9.1 20 940 
19 )-—20''0 331 1.8 94.2 9 das 4.3 948 
20 &0=-21-0 eo 1.4 05.2 .0 FEE 3.4 943 
27 fh Sou 1.6 94.8 -o jo 3.8 942 
22 §O=23.40 yee) 122 94.2 10 8.4 3.6 946 
93.0-24.0 3.4 1.4 94.3 <o 8.6 3.4 946 
94, 10-25 /0 Zee 1.8 94.5 .8 1G Lie 947 
25 .0-26.0 es: 1.4 96.1 wd 4.8a Gia 220 
26 16-27-76 3.0 ee 94.9 a 7.6 Bad G45 
97/G-28 70 Sco ee 94.3 .o 8.5 Dine 946 
28.0-29.0 300 126 93.9 ie 8.8 3.6 946 
29.0-30.0 3.6 1.6 93.8 1.0 Sey: 358 943 
30 .0-31.0 ad Le 9320 Leb 10.4 2G 5942 
3470-0200 3-24 9 1.2 94.6 1.0 Seu 269 944 
3986-3350 4.2 Hes 93.4 L-dee m0. 6 anh 953 
33.0-34.0 Sot ee 93 ie 8.8 Oo 945 
34.0-35.0 aa Liew 93 ue cn tah 2.4 943 
3560-3680 2.9 Lok 95 a ee oe 6.7 oan 940 
36 .0-37.0 Ls, dee Ose ue 6.9 wee el, 
37.0-38.0 3.6 1 o2a7 Unie oa 3.6 943 
38.0-39.0 28 1G oon Lie O30 33.8 942 
39.0-40.0 ak le2 On tore Ae ae 3.6 943 
L060-41%0 Sad 1.4 94.2 nS, 8.9 3.4 942 
4180-6.22.0 3.4 1.4 94.2 1.0 8377 3.4 941 
474D<43.0 oe Deas 94.2 Pe aed outa 944 
43.0-44.0 oad ea 94.2 8 9.0 ; aoe -940 
44.0-45.0 Zeo tess 94.9 a 7.4 3.6 937 
45.0-46.0 2.6 ben me 8 6.7 3.4 949 
46.0-47.0 2.8 ig 94.4 .2 7.0 4.6 ‘959 
47.0-48.0 3.7 ao 93ak Leu Ota oeG 2942 
48.0-49.0 gee 1.4 95:0 8 sae 3.4 941 
49 .0-50.0 4.0 Le? 92.9 Laas L052 4.1 a9 
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Vib" SHALLY. ABBAYS BY MODITIED FISCHIR RETORT Tun) 


Beep les fro the U.S. Cfeologics) Survey's Corehole 


78=- 3a (Continued) 


Specific 


TOosvc: 


Yield of 


w kh, 
a 
nH & 
wn Cc 
we owt 
> om 
a a 
we we © 
ew 
be 
& & 
aici 
64 
2B 
oe 
al ~ 
i 
rt 4 
oes 
3d] 6 
+ 
a 
4 
as 
re 
~~ 
Fie & 
org mem 
ule @ 
ei ck. 
veiw B 
~ bl. 
a ew 
ed 
ve eG 
¥ ee 
Bs 
n~ 
wt 
© 
‘ 
¢- 
po 
oe 
& 


Prov: 


7T/YMEOYDODNTTINONMDORSIONADMNRHROARONHHOMNANaTATHOHDOAONY ome 
KR a RB RSPAS TAMAS AAA AN LOA OCA A AOA A A lero aa aa aan S rirt 
A ARAARAAAAAAAHANDHADAAAAAAAARADAAAADANRAAAADAAARHA SIAN 

e s e e- ee 


VQNOYQVAOINANMNAGDOTADDODODBMNDONMNDAONMONMOBDOCDHOHADDNATR 
e e ® ° . 
AFATTTIOTHA IAAI ITS SUSE THEA AAA 


© 
THOM we sa ANTIANDMNADANN ARN DINO wo ANTINMANNNFHONTHNYOTON 
o ® e 
NAR AGRA Adda SSGaoK Gags ddaaaddadcdandandasaNac 
ri rd Anne “ao at rt ce AANA At Ht AAA A eM 


[Rei oe gs asAedtauyParngeaARVRII7¢eaRntAdIoOnsaessenadgaar 
° es e* e °. e e 


e s e ° 
st - ae ee ee ee ee spied ectheAbtdhesth ccltectl cht wcfe alt oll oll ica of ot ot ot ot eee et tint 


FORMOSA OHRWVAINIAATRARATAMNONINMOTANRANRMOtTRANMDAOARO 
a 1, &. &}& 8 ¢€ . 2... a. om ° . "“e Ss. o “2 

ON SF 8 Al iol oF onan ous OO Molela a a cheamctelead «ad dcdddae los 

DADNDADAMAAADAAHAAMAAAGAAGAAAHAAAHAAARAAAGAAUAHRAAAARAG or DHADNDAAAAAN 


Seep gang ee og SF PAST MM Ned BADD OMBKSDDO GAO Ge 9199 Se ae 
% » e e s 


e @ e 
DEA whl CEO CN ON Oy cipreks ti hse L OA, Ohh Oh Oh atone aa ol clad elo ciciaecr 


See eS SG BT, Sh MO yD OT ooh ODO; RG OLD. Oh OHO > FI os AS ot Ob) eh 
. ° 
FIANMNINNTHESTENENINGNNANSETETANANNANANS ES SEHAMHNKBUANNG nao 


AARSASRERS ada sseisasdadsa ~ 4 LG 
QOMOAAAADHSESOSOS SSSR A rs RRRRRSassaescgssadasse 
§ ee i ee eee ee be Ve 15. te te CF 
Ooaooa0ao0ao00nao So ot cokes : 
eee eee eee the ks eae aaa aa eee T SE ETT TUTTI III 79 
wv oO HOAN MTN ~ 
ANNAMANANNADOOOSOSGOSRARR ARREARS Sse A sae Seas ndasn 


53 


wane 
oe wi mererg ermine i 
ieee fas ee, é ¥ 







= & i 
ee ee ae 








& 
c | Se RE BE ee 
bi + gut "_) yg @ 
a en eee Wak 
{.% ais ee Gree) PEs, ee 
Da hie: HE. othe ef a.£ 
C+ ik sf. eevee ‘Buk at 
t.2 soft 2.2 ere °° LS de 
b,& Pet RE! CE. Ree) OR 
Cit nr! hee Sa te 
rw Ar. bal toe ae ce 
$9 way LE ete 4.% tut 
| vz 5 8, -¢ 2.2 “ae 
a Cues cid ME? i i> 
£.¢ ts tof Vee £.i ent 
cay. wh ef: t,4 Fee € Wf aue 
yee SRS a ee 2 
‘ae OV ed G4 22 (3 Ga 
Loe be cu 6 4k ae o,f rf 
cai +3 POL) Rs # oe eX af 
nee, . ot € Fe 0.% Tie 
me ; 4 : D ik +.£8 5.i S38 
) rie B fit ¢.$2 th. 8 cu 
4 ris tte ef ta 
{tr E sik tute 8.t * 
| Me Ail oe aR € 
260 ‘iy Wa, iz x 
tae. bag t.t2 ft t 
aye. v tC. vd ae 
ro I ,.£e § vf 
ase. OG BER 2k es 
a 
oe 


oe 

. 

~ 
a 


fmt 


tr 
~~ <a ee ta ee F 
~~ 
* * 
oe S => & = 






2 


. 
hh ee eee Se nae Pe 


S 
t 
= 
> 
ra + 
ad 
« 


= 


2 
> 


= 


AAs coho em cores} 
. * 


piglets tov Se 
7 
= 


ee ee ee oe 
- - 


fa fa te ow te 


= 
= 


— 


- 





ae 


OUL-BHALF. ASSAYS BY MODITIED FISCHER RETORT be: Tuan 


Beuples from the U.S. feologics) Survey's Corehole 


: 78-3A Continued) 
___ ue, Viele Of proce. precue. f1) as ga, © SDesitic 
beignt percent Ga ) per ton gTaviry 

Depth Spent Gas ¢ 1/ of o1) at 

¥ror oO 0:) Water shale loss Oil ‘Water. 60°/4N° ¥F 
96.0-97.0 4.6 0.9 93.1 le4p 1251 wet 0.312 
97.0-98.0 3.6 da, 2 94.1 a PE 9.4 2,9 919 
98.0-99.0 2.8 9 95.5 .8 i 3 os 2 o Dde3 
99.0-100.0 ae 1.1 94.5 1.2 8.4 2.6 - 919 
100.0-101.0 3.0 b. 2 94.9 9 7.8 2.9 et 
_ 101.0-102.0 na 1.2 9G. 5 .8 6.5 25.35 ~919 
102.0-103.0 Dual ./ 94.8 1.0 95.3 17 914 
103.0-104.0 4.5 6 9515 a ae ee 1.4 916 
104.0-105.0 2.0 9 96.4 ot eo a2 919 
105.0-106.0 2.0 “ 96:,5 2. 22a 2, 2 . 920 
106.0-107.0 h3 1.1 97.1 aaa 3.4a 2.8 920 
107.0-108.0 PaO Dua 96.8 .8 2.6a 3.4 £9255 
. 108.0-109.0 4.3 Lu3 93..2 Um ‘13.3 A 916 
109.0-110.0 Las Zed 83.6 2.00 302 5.0 919 
119.0-111.0 lGz2Z 1.8 85.4 2.t 263.6 4.3 915 
17770-13920" Os2Z ke? . 867 y ay 24.0 4.4 915 
112.0-113.0 5.4 1.8 91.0 168 Leal 4.3 923 
113.0-114.0 6.9 1.6 89.3 Dud 18.0 3.8 Le 
114.0-115.0 4.3 Fee 92.7 Dede LEZ 4.1 919 
115.0-116.0 - 8.0 Bo6), 83.5 Eg 20.6 3.8 918 
116.0-117.0 Da? be9 86.2 Zoe 254 4.6 915 
117.0-118.0 7.5 1.5 89.3 Beli (1 GaZ aoet 2914 
118.0-119.0 13.4 Ze €1.4 see) §=6— 34,9 4.8 Sur 
119.0-120.0 9.6 1.6 &6.2 Zin, 2a hs 3.8 918 
120.0-121.0 9.0 2.0 86.9 au 22.6 4.8 9215 
129205129 /0 8.3 2.0 87.6 2.8 24.6 4.8 918 
122.0-123.0 9.9 2.0 85.9 Litt (Lane 4.8 0913 
123.0-124.0 6.6 2.0 89.9 Pattee Laas 4.8 -914 
124.0-125.0 5.8 18° ).90.9 1.8 13.4 3.6 «919 
125.0-126.0 5.5 1.6 81.3 . 1.2 14.58 3.8 916 
126.0-127.0 6.1 1.8 90.8 1.2 16.0 4.6 918 
127.0-128.0 8.7 2.0 86.8 a2 2hah 4.8 0920 
128.0-129.0 8.3 2.0 87.5 2,0 2¥.8 4.8 oa he 
129.0-130.0 8.7 1.8 2.2 2.3 22.8 4.3 913 
130.0-131.0 6.2 2.3 90,2 tm 16a) Asa 923 
181602123270 6.0 Zak 90.1 RB 25.8 5.0 915 
132.0-133.0 4.6 2.-¢ 32.7 dua. Lae8 5.3 916 
133.0-134.0 4.2 2.0 92.6 Yi2 86. 4.8 917 
134.0-135.0 4.0 2.4 92.4 i-2@ 10.5 5.8 916 
135.0-136.0 4.1 Tb 93.0 Bak, 18.7 4.3 919 
136.0-137.0 3.5 a 92.9 3.5 9.0 £.0 923 
137.0-138.0 2.6 Zen 94.0 «if 6.7 6.0 «923 
. 138.0-139.0 a3 1.6 94.2 1.0 8.6 3.8 927 
139.0-140.0 3.8 i.e 93.5 1.1 9.8 3.8 926 
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VIL SHALE ASSAYS BY MODITIED FISCHIR RETORT BE THhan 


Seepies fron the U.S. feological Survey's Corehole 
78-34 (Continued) 


Yield of procuct Specific 


Wedgnt percent Ga} per ton Rrevitry 
Depth Spent Cae ¢ / of of) at 
Prov Ts Qi} Water shaje loss OikK" Water. 6C°/HN® FF 
149.0-141.0 ee Peel 91.2 deo. ‘dee 5.0 .918 
141.0-142.0 4.8 2a 91.8 1.4 A Bo 4.8 -920 
142.0-143.0 3.1 251 93.4 1.4 8.0 45.0 924 
143.0-144.0 Zed 9 95.4 ie oe) Dare 917 
144.0-145.0 2.4 184 95.4 8 6.3 3.4 920 
145.0-146.0 3.0 233 93.6 Lat 7.8 55 924 
146.0-147.0 1.8 iD 96.2 => 4.6a 3.6 920 
147.0-148.0 Zal 1.4 95.8 oa 5 .a5 5.4 wz 
148.0-149.0 356 1.6 9345 1.3 9.4 3.8 $823 
149.0-150.0 5.8 Zao 90.3 1.6 5.02 Da i923 
150.0-151.0 9.9 ae? 86.2 2 26.1 ed: -910 
151.0-152.0 3.8 2.23 92.8 iter 9.9 6.5 919 
152.0-153.0 2 ai 2.6 93.8 9 7.0 6 ./2 92) 
153.0-154.0 4.4 2.9 91 3. 1.4 11.6 700 916 
154.0-155.0 2.5 ie oa. 94.6 8 6.5 5.0 922 
155.0-156.0 24 1.8 96.2 -6 3.7a 4.3 ~92C0 
156.0-157.0 0.9 Li Ded ot 0.4 2.3a 3.6 920 
157.0-158.0 2.0 1.9 95.4 ani 55D 4.6 Oe 
158.0-159.0 3.0 ee | 92.9 Leh 7.9 6.5 ~922 
159.0-160.0 3.4 ow 93.3 Lard 8.9 > ube A923 
160.0-161.0 3.4 a2 93.2 leg 8.8 bis 923 
161.0-162.0 Lh bed * (96.7 8 3.7a 2.6 920 
162.0-163.0 © Boel. 135 94.1 1.0 8.1 4.3 927 
163.0-164.0 D 6 2 aL 85.9 2.4 14.5 5.0 926 
164.0-165.0 <x! 2h 25-0 LoS 8.7 5.6 ~919 
165.0-166.0 4.1 2.0 92.7 Loe 10.8 4.8 -916 
166 .0-167.0 18 2.3 95.4 5 4.7a 5.5 .920 
167.0-168.0 1.6 SZ oth 95.6 “ae 4.la 5.0 920 
 168.0-169.0 1.8 1. iB O5 | 4.7a 4.3 .92C 
169.0-170.0 Zeke 1.9 95.2 ey B30 4.6 917 
170.0-171.0 2.6 2.6 93.8 1.0 6.9 6.2 916 
171.0-172.0 1.9 2.0 95.4 all 4.9a 4.8 .920 
172.0-173.0 lL. 1.9 95.2 1 4.5a 4.6 920 
173.0-174.0 2.0 2.3 94.8 — '5§.2a 5,6 926 
174.0-175.0 1.3 1.6 96.3 5 3.34 6.8 . 926 
175.0-176.0 2.0 1.9 95.5 6 5.8 4.6 -916 
176.0-177.0 1,8 ( 2.h 88.7 1.8 18,97 5.8 -916 
177.0-178.0 6.7 2.0 90.7 Le 16.0 4.8 913 
178.0-179.0 8.6 8.3 86.0 Zieh 22,6 7.9 916 
179 .0-180.0 5.5 oS 93.3 lo 9.2 5,3 921 
180.0-181.0 3.6 2.2 63.3 ds 3978 5,0 922 
' 181.0-182.0 3.0 2.4 93.5 pa 7.9 5.8 921 
182.0-183.0 2.4 2. 94.1 8 6.1 6.5 919. 
183.0-184.0 3, 2.6 93.0 1,4 8.5 6.2 ~916 
184.0-185.0 2.6 Ta 94.7 8 5,7 4.6 -918 
1865.0-186.0 3.2 2.0 93.7 Ls 8.4 4.8 914 
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OLL-SHALLF ASSAYS BY MODITIED FISCHIR RETORT THO) 


Beeplea from the U.S. fecological Survey's Corehole 
78-3A (Continued) 


Yield ci procuct , 


oe Specific 
Welpgnt percent Gad per ton grtavicy 

Depth — Spent Gan + 1/ of o4] at 

frente Oi) Water shale loss Oi}"" Water, 60° /4n* ¥ 
186.0-187.0 2o3 a ote 0.6 a9 4.6 07920 
187.0-188.0 7, 6 Foied 8 4.5a 378 ~920 
188.0-189.0 Lt Lid 96.6 6 3.4a 3.6 ~ $20 
189.0-190.0 4.4 Ks o240 vo. Oke "2306 IFES 
190.0-191.,0 2.0 bt 9104 Fo: 6 “2299 #0 924 
191.0-192.0 4.5 arte Fb79 bea Fh 26 S23 1925 
19220-19320 4.7 a2 PES BP 202 ae G2] 
193.0-194.0 3.7 md rane bel eS 4.8 TBO 
194.0-195.0 ey ed 250 eyelet =e) Bel 4.8 £934 
195.0-196.0 oo 2.4 94.4 29 6.0 370 as 
£3962 0=-29 750 3.3 ae aa erg 8.4 oo 356 
IVT O<198" 0 2.7 2.0 94.8 2 6.8 4.8 Or 
. 198.0-199.0 1.9 1.8 5a 6 5.0a 4.3 . 920 
199.0-200.0 ord 49 Ise) 25 5.3 4.6 s55 
200.0-201.0 Al XAL aaa 8 5.4 ae sett 
*20150-202.0 2.1 aes 94.9 7 we) Jat seo 
202.0-203.0 203 230 O50 a root 4.8 ae 
203.0-204 .0 9.0 Dh 86.4 atk. Neg ae 6.0 wou 
204.0-205.0 Sal Dae 87.8 Besse zu Sad eteo 
205 .0-206.0 5.4 ie) to 2 2erso 4.6 934 
206 .0-207.0 2.6 2.0 94.7 a 607 4.8 2930 
207.0-208.0 1.4 Led 96:43 Lou 3.6a Sak 920 
298.0-209.0 2.7 Lewd 95.52 8 7.0 Oa 320 
209 .0-210.0 2a lee BAe 1.4 7.0 Dey 934 
210.0-211.0 2.2 1.6 95.6 6 5.6 3.8 oro 
222190221200 2.1 6 2 6 5.4 3.8 «930 
212.0-213.0 1.9 Ling 95.8 6 4.8a Grok 2925 
213.0-214.0 1.9 1.5 96.0 “0 4.8a 36 $20 
214.0-215.0 isd 1.2 96.0 6 3.9a 4.6 . 020 
215.0-216.0 2.0 a 95.8. 7 Ovo 4.1 oeay 
216.0-217.0 2.8 1.9 94.5 0.8 7.4 4.6 0.926 
217.0-218.0 3.3 22 p55 1.0 8.6 5.3 915 
218.0-219.0 3.6 2.2 92.4 1.8 a5 Std 295 
219.0-220.0 3.3 2a 52.9 1.1 8.6 sd) Le 
220.0-221.0 3.0 1.2 94.4 nt Vue 4.6 wed 
221.0-222.0 2.2 £e0 94.8 7 5.9 5.5 ~919 
222.0-223.0 — Of 256 9108. 1.8 11:6 6.0 een? 
223.0-224.0 aaa 2.1 91.6 inf = 18:5 540 ~929 
224.0-225.0 4.0 1.8 93.2 1s0, 10.2 4.3 934 
225.0-226.0 3.4 1.7 93.8 1s 8.7 4.1 tot 
226 .0-227.0 2.6 1.8 94.9 7 6.7 4.3 oe 
227.0-228.0 2.8 Zed 94.6 ‘3 71 5.0 »955 
228.0-229.0 2.4 128 95.2 23 6.3 4.6 2932 
229.0-230.0 2.1 1.6 95.7 6 Sad 3.8 0932 
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To 


Depth 
¥ror To 


230.0-231.0 
231.0-232.0 
232.0-233.0 
233.0-234.0 
234.0-235.0 
235.0-236. 
236 .0-237. 
237.0-238. 
238.0-239. 
239.0-240. 
240.0-241. 
poo teOn toe. 
242.0-243. 
243.0-244-0 
244.0-245.6 
245.0-246.0 
246 .0-247.0 
247.0-248.0 
248.0-249.0 
249.0-250.0 
250.0-251.0 
251.0-252.0 
252.0-253.0 
253.0-254.0 
254.0-255.0 
255.0-256.0 
256 .0-257.0 
257.0-258.0 
- 258.0-259.0 
259.0-260.0 
260.0-261.0 
- 261.0-262.0 
262.0-26 3.0 
263.0-264.0 
264.0-265.0 
265.0-266.0 
266.0-267.0 
267.0-268.0 
26 8.0-269.0 
269.0-270.0 
270.0-271.0 
271.0-272.0 
272.0-273.0 
273.0-274.0 
274.0-275.0 
275.0-276.0 


ooqoooo°oco o 


Specific 
Weidgnt percent Gs) ver tor Rtavicry 
Spent Gh + of 
Prom o_O) water shale tose 132! water, geevene 
142 1.3 Bie 23 4.9a 3.) 920 
3.4 Lie) 94.6 °3 8.8 3.6 «925 
4.8 1.8 O22 1,2ee 12.5 4.3 2925 
Sel Ze 9143 Iwo 13 et 3.5 931 
4.1 2.0 Se ee 1042 4.8 .929 
4.6 had Seas Lod lls/ 5.0 -9 36 
ayo Zag 92.4 Lea ela Big 938 
ono oheid 93.9 39 7.3 I<2 930 
3.7 2.8 92.6 a) 9a 6.7 929 
4.3 Teg o2.°7 elk pod die 4.1 2922 
3.0 1.7 94.6 Sy eae og 27 £27 919 
4.0 1.1 93 1.2 4 104 2.6 -914 
3.0 Lee 94.8 1.0 7.9 Loo 917 
6 9 97.3 6 1.6a Ze2 926 
~6 9 S81 24 1.6a vate 220 
6 1.1 97.5 8 l.6a 2.6 925 
0.9 1.1 97.6 0.4 2.2a 2.6 - 920 
1.0 ek 9/52 24 Zsie 2.6 ae 
Best ee me OT we <2 2.9a 2d ao2e 
of nay Oy ca, 4 1.8a ga 925 
8 ie 97.5 34 2.0a bao <a20 
a7 ee 97 04 1. 8a dine 2925 
4.8 1.0 92.9 Lae ew 2.4 O.925 
6.8 2.9 88.6 aa la ec a SO 921 
6.4 2.4 89.4 1.8 916.5 a4 924 
co 1.'5 96.1 J 3. 8a 3.0 .920 
1.4 io 96.0 a 3.6a 4.6 vere) 
1.6 Lak 96.1 wee 4.2a 2.6 enn 
G09 2:0 4 9275) 9 1.2 910% 4.8 929 
3.3 1.7 94.0 1.0 8.6, 5 4.1 926 
3.6 152 94.2 1.0 Bots 2.9 0924 
2.6 1.3 95.4 7 6.7 ook 923 
2.68 Laz oone Se 7.3 2.9 as 
2.6 1.1 95.6 ./ 6.8 2.6 sa22 
1.5 1.3 96.6 6 3.8a aut 2929 
236 elk 94.3 1.0 6.6 SoU . 93) 
2.4 2.3 94.5 6 6.3 6.0 .9 50 
2.8 136 94.9 ay 7.2 3.8 “ee 
3.0 1.4 95.0 6 Jaf 3.4 - 930 
2.8 Tae) av oeM 6 ed 2.9 929 
or 1.4 97.0 74 3.0a 3.4 2926 
2.6 nie 94.6 6 6.8 5.3 .9 30 
ae 2.5 93.5 8 8.3 6.0 929 
2.8 1.8 94.8 -6 fod 4.3 -930 
5.4 2.4 90.9 bes suleeU 5.8 933 
4.4 2.4 92.2 TeU) so else 5.8 aaah 


OIL“BHAIF ASSAYS BY MODITIEND FISCHER RETORT Tuan 


Bewples from the U.S. feological Burvey's Corehole 
78-34 (Continued) 
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OIL-BHAI.F ASSAYS BY POMtT IE FISCHER RETORT de Tun) 


Seaples from the U.S. faniepicas diatveyis Corehole 
78-3A (Continued) 


Yield of product ¥ 


Speci 
Weight perceni Ga) per ton srevicy 
pia Spent Gas + 


From Water y/ ae at 


shale loss Oi} Water. 60% ssn? Fy 


276.0-277.0 4.3 1d 93.3 RALW) 1079 i 0.934 
277.0-275.0 3.9 Laz 93.6 DAG UNITOLO 2.9 936 
278.0-279.0 3.5 1.3 94.3 9 9.1 Bat .937 
279.0-280.0 3.45 1.0 94.6 9 8.9 PIG .937 
280.0-281.0 3.5 Tet 9474%> 7.120 9.0 2.6 941 
281.0-282.0 x} 1.2° 94.8 .8 8.2 2.9 .938 
282.0-283.0 2.5 2.0 94.8 7 6.4 4.8 .937 
283.0-284.0 21.9 27 94.2 a0 Fre ss 6.5 POST 
284.0-285.0 263 Ley 49622 24 53 se .930 
285.0-286.0 5 2.8 95.2 5 3.9a 6.7 929 
286 .0-287.0 Dee Dah 94.9 6 Dang 5.0 .935 
287.0-288.0 3A ee 95.6 6 8.0 iv? .928 
288.0-289.0 ped 5 96.0 8 7.0 152 0924 
289.0-290.0 2.8 6 95.9 7 7.3 1 2924 
290.0-291.0 3.1 a7 95.3 9 7.9 is..7 .925 
291.0-292.0 3.4 Ld 94.8 oe 8.9 2.6 BS27 
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Corehole 78-4 
Logged by Kurt Hollocher 


LITHOLOGIC DESCRIPTION 


Gray to oxidized yellow brown fine to coarse grained sandstone and sitlitstone 
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Corehole 78-4 (Continued) 


THICK- LITHOLOGIC DESCRIPTION 


bas Fine-grained calcite cemented sandstone 0.4' thick at 102.8'-103.2' 


with crossbedding 


Brown to dark-brown oll shale, lean and somewhat calcareous. Thinly bedded 
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OIL-SHAILF ASSAYS BY MODITIED FISCHIR RETORT MITUOD 


Samples from the U.S. Geological Survey's Corehole 
78-4 (Continued) 
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Figure 6.--Map showing location of core hole 78-5. Base from Barcus Creek SE. 


Quadrangle (1966). Scale 1:24,000. 
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Corehole 78-5 
Logged by Kurt Hollocher 


NESS LITHOLOGIC DESCRIPTION 
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Brown to dark-brown rich oil shale thinly bedded with some turbatlon. Units 


SG a7 ek 


common with chips or lenses of dark-brown rich oil shale in a lighter 
colored matrix, and vice versa. Generally calcareous. 


Tulfs common, few pray-clay rtch shale layers 





Tuff 0.2' thick at 37.3'-37.5' with minor shale 
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Tuff O.1'’ thick at 38.7' 
Tuff 0.2' thick at £9.3°-49.5" 
Tull 0.4" thick at 51.0'-51.4' with minor shale 


Tuff O.1' thick at 55.8! ~ 


———_—$——$ 


Tare Ori Cthick At 68.1' with minor shale | 
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Corehole 78-5 (Continued) 


THICK- LITHOLOGIC DESCRIPTION 


FROM TO NESS 
Tuff 0.2" thick at 93.0'-93.2' 


as. ; Sted Eee emmmeenc 
; x = and pray-brown te clay rich off shale with tan lean to brown 


moderately-rich oll shale interbedded. Thinly bedded with some distinct 
tuffs. Virtually noncalcareous. 


Tuff 0.2' thtck at 113.4'-113.5' 
Tuff O.L' thick at jit 


TufE O.1' thick at 133.0' ee gS es 


Tuff 0.2' thick at 146.6'-146.8' 


Tuff O.L' thick at 147.8' 
Very dark brown rich otf] shale, 157, 9 =102.2", gel SE 


Tufl O.1L' thick at 165.9' 


Tuff 0.2' thick at 165.6'-165.8' 


Dark-brown rich ofl shale 169.0'-172.0', 3.0' thick 
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Corehole 78-5 (Continued) 


LITHOLOGIC DESCRIPTION 


Gray_to brown somewhat silty shale, lean oi] shale, Medtum_b eddin some 
tuffs. Somewhat calcarcous. 
Dae mene 

Tuff 9.1' thick at 181.7° 


——— 





Tuff O.L' thick at 191.5! 


Dark brown moderately rich oll shale 192, 8° -194.4". 16. hlee 


Dark brown thinly bedded ofl shale with seme light brown of! shale and _tuffs. 





Bottom 5S ae eee 


of hole Very clay rich with some calcite 
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Tuff 0.2' thick at 207.7'-207.9' 

Tuff O.1' thick at 218.4" 
Tate 0.2" thick at 222. 1'-222.3° ~ 
‘Tuff 0.2" thick at 236.2-236.5! 
Tutt. 0.1) thick ab 216.8" 
Tuff O.1' thick at 245.7" 





Tuff 0.2' thick at 246.8'-247.9' 


Tuff O.L' thick at 248.4' 


Tuff Ot’ thick at 248.8' 





Tuff O12" thiek at 250a1 in 250.3F 


Taff QO.2' thtek at 253.1°-253.3' with minor shale 
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Corehole 78-5 (Continued) 


LITHOLOGIC DESCRIPTION 


thick at 255.8' 
thick at 256.4' 


Ost" 


Limestone 0.2' thick at 260.8'-261,9' 


Limestone 


Sandstone? 





Limestone 


Limestone 


0.25' thick at 265.8'-266.05' ostrecods? 


0.3' thick at 268.4'-268.7' 
Gor’ ‘chick at /271.0' 
0.2" thick-at-275.6'-275, 8° 


Limestone O.1' thick at 282.3' 
Limestone 0.2' thick at 284.2'-284.4' 
Limestone 0.1' thick at 284.9' 


Limestone 
Limestone 
Limestone 
Lime stone 


Limestone 





Resources _ 


Fluid probably began between 50-100" denth and slowly Inet 


Q.1' thick at at 


0.3' thick at 287.4-287,7' 
0.2' thick at 300.3'-300.5' 
O.1' thick at 308.7' 

fete cle he obo 100e 


Limestone 0.25" thick at 318,95'-319.2! ae 





The hole was capped with a large stone stab and is In service as a Water 


Division observation and test well. Water production with drilling 


r Increased with increasing 





depth. At 290° water production dropped off, possibly due to loss in lower 


fractures or 


fiutd back pressure sealing. 
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Corehole 78-5 (Continued) 


LITHOLOGIC DESCRIPTION ; 


Slickenside ranged in dip from -10° to 70° most commen ly being 20°-50°. Low 
angle dips (20°-30°) are particularly common. Fault striations are usually 


parallel to the dip, rarely verpendicular or oblique. 


Many tuffs, lean marlstones, dolomite, and Impure limestones were difficult 





to distinguish due to similar color and texture and some confuston may have 


resulted. 
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OIL-SHALF ASSAYS BY MODLTIED FLSCHDER RETORT MITHOD 
Samples from the U.S. Geologica) Survey's Corehole 
78-5 (Continued) 
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OJL-SHAIF ASSAYS BY MODITIED FISCHER RETORT MTU 


Samples from the U.S. Geologica) Survey's Corehole 
78-5 (Continued) 
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Yiele of progur: Specific 
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Depth Spent Gas + was at ra 
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Samples from the U.S. Ceolopgica) Rurvey's Corehole 
78-5 (Continued) 


Yield of procuct Specific 


Weignt percent Ge] per ton Bravitry 
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OJL-SHALF ASSAYS BY MODITIEN FISCHER RETORT MiTUOD 


Samples from the U.S. Geologica) Survey's Corehole 
78-5 (Continued) 


Yieid of produc: Specific 


Weight percent Gal per ton tavi 
Depth Spent Gas + Sere a fa a oi Ae 
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Figure 7,.--Map showing location of core hole 78-6. Base from Rough Gulch 


Quadrangle (1966). Scale 1:24,000. 
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Corehole 78-6 (Continued) 
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NESS LITHOLOGIC DESCRIPTION 
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Corehole 78-6 (Continued) 


LITHOLOGIC DESCRIPTION 
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Corehole 78-6 (Continued) 
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OIL-SHALE ASSAYS RY MODITIED FISCHER RETORT METUOY 


Samples from the U.S. Geological Survey's Carchole 78-6 drilled Ae 
Bete lly tse We R. 99 W. Rio Blanco County, Colorado 
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Corehole 78-7 
Logged by Kurt Hollocher 
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Corehole 78-7 (Continued) 


LITHOLOGIC DESCRIPTION 
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Corehole 78-7 (Continued) 


LITHOLOGIC DESCRIPTION 


Turbated tuff 0.15' thick at 162.05 - 162.2' 
Gray lean oil shale Fromel58.0 to 166.0' 8' thick 
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Tuff 0.2" thick at 167.9-168.1 


Gray lean ofl shale 173.0 - 179.1, 6.1' thick 
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Tuff O.1' thick at 200.0 
Gray lean oll shale 205.8-229.5, 3.7° thick 
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Gray to dark brownish-gray lean oll shale with interbedded tuff. Thinly bedded 


226.5 





with Little turbation. Fractures and slickensides with and without breccias 





common 


TuFE 0.15" thick at 227.4-227.55 
our 0.2 thickaat 213.5 cn 347 


Tuffaceous zone with thin tuffs interbedded with thin pray to brownish-pray 





O41 shale 240.2 - 241.1', 0.9' thick 
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Corehole 78-7 (Continued) 


THICK- 
NESS 
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LITHOLOGIC DESCRIPTION 
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Corehole 78-7 (Continued) 


LITHOLOGIC DESCRIPTION 
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Samples from the U.S. feologice) Rurvey's Corehole 
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peers WO 23 pe 5ag 1.6 1.3a 6.5 
250062 910 8 3.0 94.3 1.9 2.la ae 
231 .0—232'0 9 a 94.1 1.8 2. 3a 7.7 
tae 2 13.0 9 2.8 94.6 re 2.4a 6.7 
eo ds me ot 9 2.56 95.4 ce 2.4a 6.2 
234.0-235.0 7 ae 95.5 Ted 1.8 6.5 
295.02 50.0 oe Zee 96.1 1.5 .2a Ded 
235..0-237..0 ie ou 96.7 9 22a 3.3 
oobi o so. 4 2.3 7e0 9 4a ee 
236.062 39-0 2 nae 90.0 1.3 Lie aad 
239.0-240.0 i) 1.9 502 1.4 l.4a 4.6 
240.0-241.0 oat 1.4 o7.t aed .6a 3.4 
241.0-242.0 a) baad Sag 1.5 l.4a 3.9 
242.0-243.0 .6 Aa 95.4 1.7 l.4a 3.5 
243.0-244.0 Lape oa 9309 2.0 3.2a 7.0 
244.0-245.0 SUR oa 91.6 2.8 4.8a 8.9 
245.0-246.0 1.6 3.4 9309 1.5 4.0a 8.1 
246.0-247.0 1.2 3.2 Joyo tos 3.2a Lar 
247.0-248.0 1.5 Juul Oo Dek ue 4.la 7.4 
248.0-249.0 ae 2.7 9340 1.5 5.8 ee .896 
249.0-250.0 td 2.6 93.4 Singh d.la 6.2 
eau .0-2 5150 sae 3.0 91.8 2.0 8.6 gw .898 
251.0=252.0 3.8 2.8 90.7 Dee Let 6.7 0.897 
9250-205, 0 4.3 3.1 90.4 fee hie 7.4 -886 
253.0-254.0 aus 3.3 91.3 1.9 9.3 7.9 » 896 
opens e255, 0 Dace 2.8 pune iss 13.8 6.7 ~900 
255.0-256.0 6.1 2.8 A Lee ave? 6.7 ~9il 
epee Uree] 70 4.6 3.2 89.5 wate lla dur ~915 
257.0-258.0 3.4 Se 91.6 1.8 vad 7.7 ~ 884 
258.0-259.0 Le? 3.8 95.0 at 7.4 ls . 83] 
259.0-260.0 a) 1.6 95.8 Les 1.2a 3.8 
260.0-261.0 sie 2.9 94.3 Date 3. 3a 7.0 
261.0-262.0 1.9 3.1 93.4 1.6 4.8a 7.4 
262.0-263.0 2.6 3.5 92.0 Le 6.8 8.4 voit 
263.0-264.0 5.0 3.6 89.3 oe de ah oud 8.6 -919 
264.0-265.0 6.0 3.7 87.8 De Spmn De Oo 8.9 927 
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OJL-SHALF ASSAYS BY MOPIIIEND FISCHER RETORT MTuaN 


Samples from the U.S. Ceological Rurvey's Corehole 
78-7 (Continued) 


Yield of procuc: Specif; 
proce. sc 


> 4¢é Ge Dp to | 
- n Tavit 
« 


o . < 
From To Oi} Water shale loss oi12/ Water. oe a 
= 01 3 


265.0-266.0 aa5 4.0 90.2 2a" “40.0 9.6 ~905 
266.0-267.0 in 3 4.0 ase La 3.5a web 
267.0-268.0 8 sae 94.0 Lap 2.0a 8.9 
268.0-269.0 aig) 3.0 94.6 a5) 1.3a Dae 
269.0-270.0 <s 1.8 on a ra, w/a 4.3 
270.0-271.0 vi aoe 98.0 wi “4 2.9 
271.0=-272.0 so 2.0 oe 3 te l.4a Gu2 
272.0-273.0 <2 ro 9059 mG 1.2a 4.3 
273.0-274.0 4.9 AS 90.0 160) 12.8 Fo ~914 
270-2 1520 4.8 3.4 892 7 os lt 1 a8 os) 910 
275.0-2 (6.0 ang 3-0 Sano a2 8.0 Te . 882 
276.0-277.0 is5 2g 94.4 2 4.0a 4.0 
277 Dal 7a. 6 ov2 3.4 ol Bas 6.0 : .880 
278.0-279.0 7 Jee Fda) 1.6 4.5a py 
279.0-280.0 Bey Sao 934.6 Tees 3.4a Jad 
280.0-281.0 ae oe2 9074 ere 9.4 Sieg Oo s 
282.0=282.0 Seo ae BURY les 8.6 wey GO2.897 
282.0-283.0 3.4 3.4 90.8 2.4 oo 5 8.1 pa, 
283.0-284.0 245 B55 90.8 1. eee. 8.4 oon 
284.0-285.0 35 4.0 900 3.6 ny 5.6 oo 
285 .0-286.0 3.0 Osi! Doe ae? Biel Fink O97 
286.0-287.0 3.2 3.8 96.0 3:0 B..3 oe 1 . 892 
287.0-288.0 1.%4 ooo o3.9 dake 3.64 8.4 
288.0-289.0 4 er B82 gO is Oi SE 9 hes »920 
289.0-250.6 Sty rH 88.4 hee Las 9 5.9 poILS 
290.0-291.0 Deal Ane 86.6 233%. 14.6 8.6 .8S9 
291.0-292.0 2.0 ae 92.9 | Dlr Tat ~906 
292.0-293.0 ee = ao Ds 1.4 4,42 ark 
293.0-294.0 2.4 acd oho en dh 6.4 on . ao 
294.0-295.0 4.7 3.4 S99. 8 aes eke 3 8.] - D1 
295.0-296.0 380 ws a. 1 Cehieeyt 2.2 my) ~9C4 
296.0-257.0 3.35 oro 88.8 ave f 14,7 8.4 898 
297.0-295.0 aa Neo Bae 1s6> 1405 8.4 «899 
298.0-299.0 4.0 2 sel 90.8 pt WeO. 7 6.5 .907 
299.0-300.0 2.4 ee §3.0 1.4 6.4 yah 897 
300.0-301.0 ae re Dat da Jub 8.4 . 889 
301 .0-302.0 Zea 2.0 oScs ae S50 4.8 907 
302.0-303.0 2.0 3.6 71.9 a) iho 8.6 =903 
303. 6-304 .0 4.4 3.0 92.2 ive. DE 7a :92] 
1/ “a"--indicates specific gravity estimated as 0.92. 
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Base from Calamity Ridge 


f core hole 78-8. 


i location o 


1ng 


9.--Map show 


Figure 


24,000. 


Scale 1: 


Quadrangle (1962) 
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U.S. Geological Survey 


Core hole 78-8 


O11 yield 


Depth below 


Surface 
(feet) 


Gallons per ton 


0.0 
90.0 
70.0 
60.0 


50.0 








LOL 


20.0' 


38.0' 


276.8! 


NESS 
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Corehole 78-8 
Logged by Kurt Hollocher 


LITHOLOGIC DESCRIPTION 
Dark gray to gray (rust where weathered) shale, smells faintly of oll with 


carbonaceous residue in fractures. 


Tuffeio. 2! ehiebenr ez. .3f-21-5' 


Gray to dark-grayish brown shale, calcareous in parts. Smells faintly of oil 





Tuff thinly bedded with shale. 50.85'-51.3', 9.45' thick 





Tuff O.1L' thick at 59.3' 
Tuff O.2' thick at 60.0'-60.2' 


TUL iowlet ew ebice at 67.3 





Tuff 0O.15' thick at 70.0'-70.15' 
Tuff 0O.4' thick at 92.1'-92.5' with minor shale 








Below ~70' parts which are dark brown in color smell distinctly of oil. This 


unit is highly broken up with some vertical fractures and many slickensides 





with brecciated zones. Fault striations occur both parallel and perpendicular 


to the dip, which can be from horizontal to vertical. 






















‘peas nt whiead 

a At a a ttt 
: *é.. is~"t. is ae aot ‘so Fur 
“#.TE sm dobete 2 Vio 


2 le Prt me een et 








“ee 





a A RR te 


Ale ltt 





a er ee eles — ei, Wt etiam 


Sts le acaiek afivac .eyi04 ni. saesvcoias , atade ayetd fatve ca i tick 0% AN? 


te te re 











—_ — “= ee eg mn 


PIU? “teat . 6 4ee 2S fe ates ta iw, eins yintis +39” 


SL LT a 





en eae Se — = 





=< ~~ - natin a 


Se ee 


‘t) - BF 26 satay '¢,.0 st 






ir a ra a ee sn 








'§ 14-" Gs jc stadt ‘. wt 
a ee 36 TP? ‘ts ae 
Tag — maa aes a iN gti as aw a - -.. 


~ ath Sea 


2 : 21.4 "Gt gn: Sahds tat. a. 3iyT 


ie a _ me 





Sjgde 3-ontR tite gS" | EC an asl ey TSS THUT 


* oe — $ \ -. , i ‘ ¥ ga _ 
0 vison! Titra} upd TO i475 : rrta aAtnh ste + ‘. 74 ! \ weet aa 
a 


’ : ¢ ’ < - 
ij2 mer Diss < 7 iF rt 7 ire FS tt ee ¢ oa; 73 T1S5e CHG Vv: 4 >. 


OT eg a ee omy 


42. sfte Yo . 


: 
i 
( 
} 


i 
/ 
; 
‘ 


80T 


Corehole 78-8 (Continued) 
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NESS 
Tule O«.2" thick 
Tuff O.1' thick 
Tuff 0:3" thick 
Below ~135' the shale 


abundant clay. 
tue Oe thick 
furck-U.1" thick 
Tuf f 0.27) ¢ iLek 


, | 
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| 
| 
| 





LITHOLOGIC DESCRIPTION 
oo aap annie 


at 104,8' 


atl 2g’ 
at 132.2'7132.5' -with minor shale 


is petting soft and greasy in texture, indicating 


at 165.3" 
Aes 
at 186.2'-186.4' 
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Corehole 78-8 Continued) 


NESS LITHOLOGIC DESCRIPTION 


Tuff 0.2' thick at 197.8-198.0' with ofl staining 


=| 
= 
a 
™ 


Tuf £ 0.15" thick Wt 24. 79'-234.9° 


c 





Drilling was switched at 9380" from 2's" (HW) core to 1's" (NQ) core using a 


colloid based mud, with the 3's" drill pipe used as casing. 


Sees a 


ene eee ne 





a ee 


>0.1' thick are listed 
Ostrocods 9.2' thick at 261.0'-261.2' 
Ostrocods 0.1' thick at 262.2'=262.3' 
Ostrocods 1.8' thick at 262.8'-264. 6' (~59% shale) 
Ostrocods 0.5' thick at 265202265 .5' cae 


Ostrocods 0.5' thick at 266.0'-266.5' 
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Corehole 78-8 (Continued) 


LITHOLOGIC DESCRIPTION 


276.67 17310.0' 


Dark brown to tan rich oil shale, thinly bedded with little turbation and 


some tuff. Low in carbonate. 





“oa 
ne 
’ 


Tuff O.L' thick at 279.0' 

Tuff 0.15' thick at 279.1'-279.25' 

Tuff O.1' thick at 279.5' 

Tuff, 001! *thickkat:.282720°* 

Tuff 0.2' thick at 284.6-284.9' 

Tuff 0.9' thick at 296.5'-287.4' with ~50% shale 





Tuff O.1' thick at 390.4' 


ae 









At ~305' the hole started absorbing water at ~5 fr3 - 


Tuff 0.55' thick at 300.5'-301.05' 


Tuff 0.4' thick at 302.0'-302.4' 

Tut £.0. 05) *thickka<30206 1-302. 75' 

Tuff 0.15' thick at 303.0'-303.15' 

Limestone 0.1' thick at 309.3" Dirty 
ia ands 0.2 with ck at 309.8'-310.0' Dirty 


EEeEY 
a 
AE 








310.0' | 413.3" Gray to brownish-gray of] shale, moderately lean, thinly bedded with little 





turbation. Tuffs common with some prav clay Javers. Low in carbonates, except 


in dirty limestone layers with and without ostrocods. 


Tush. .028 pthickiawpinie 31.5 ' 
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== | renee ae). t Limestone 0.1" tick at 3179! Birt 
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Corehole 78-8 (Continued) 


Oo 


NESS 








LITHOLOGIC DESCRIPTION 





Tuff 0.15' thick at 317.9-318.05' 
Limestone 0.2’ thick at 318.6'-318.8' Dirty w/ostrocods 











z.. 
= Limestone 0.1' thick at 319.2' Dirty 
i Limestone 9.3' flilekeat 320.7'321.0' Dirty 
7 Limestone 0.1' thick at 321.4' Dirty 
| LifenvensetG2s* thickkates2ie0}-34e0l4* Direy 
| ae Lites nonee0Si bt thkekwate322:3! Dirty 
Limestone 0.1' thick at 322.6! Dirty w/ostrocods 
Limestone 0.1' thick at 322.8' Dirty w/ostrocods 
Limestone 0.2' thick at 325.5'-325.7' Dirty w/ostrocods 
Limestone 0.3' thick at 326.4'-326.7' Dirty 
er: Limestone 0.1' thick at 327.3' Dirty 
oe el Limestone 0.1' thick at 328.3' Dirty 
if cae fiat end Limestone O.L' thick at 330.0' Dirty 
| Limestone 0.1' thick at 331.4" Dirty 
Ladue Limestone 0.4' thick at 3369742337. 1' Dirty 
Limestone 0.3' thick at 337.9-338.2' Dirty w/ostrocods with limestone 
| Limestone 0.15" thick at_340.05'-340.2!' Dirty pace 
ae Limestone 0.1' thick at 341.0' __ Dirty w/ostrocods 
uh Uihestones 0221" thi! ple nie 3493 St +30207"~ _ Dintyeny/ op hrocads, 
sdtirited Limestone 7.6' thick at 343.0'-350.6!' Dirty w/ostrocods 
et, “Limestone 0.3' thick at 351.5'2351.8'  Direy 
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on ee sete to Limes 


Limestone 
Limestone 
Limestone 
Limestone 
Limestone 
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ehole 78-8 (Continued) 


LITHOLOGIC DESCRIPTION 





O32? tlidinks ate 9523,/7+352..9' Dirty 
0.3' thick at 353.7-354.0' Dirty 
0.1' thick at 355.8'-355.9' Dirty 
0.15' thick at 356.15-'356.3' Dirty 
0.35' thick at 356.6'-356.95' Dirty 
0.2' thick at 360.2'-360.4' Dirbyit! 
0.2' thick at 361.7'-361.9' Dirty 
O72" “thick at 36270" -362.2' Dirty 
O.L' thick at 362.5' Dirty 
0.4' thick at 364.0'-364.4' Dirty 
0.3' thick at 368.0'-368.3' Dirty w/ostrocods 
0.15' thick at 371.05'-371.2' Dirty 
O2t5 -thivek-at 33? 452-372.6, Dirty 
0.3" Ehiek at 374.5°-374.8" Dirty 
0.2' thick at 381.0'-381.2' Dirty 
O.1' thick at 383.8' Dirty 
0.6" thick at 388.0'-388.6' Dirty 
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k at 399.8'-400.4- 


Dirty w/ostrocods 


Dirty w/ostrocods 
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Brown to gray le 
ostrocods and la 
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lower 5'. 


Due to |jstnking|of casing 


Corehole 78-8 (Continued) 


LITHOLOGIC DESCRIPTION 











0.4,' tink cks at, 403.2 ' with ostrocods 
O,2ce thick at; 403.3) 2403.5, with ostrocods 
0.2" thick at 403.9'-404.1' with ostrocods 
0.15' whick at 404.2'-404.35' with ostrocods 
0.2' thick at 405.7'-405.9' with ostrocods 
0.15' thick at 410.0'-410.15' with ostrocods 
eee clickeat a10; 7 alles) Dicey 


an of1 shale with and without carbonate parts have intermixed 
rger fossils of snails and bivalves. Splits with larger fossils 


"x"! on core. Massive limestone >0.1' thick noted. Silty in 
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tap tal cas r) 1 tho. By Se 

: Limestone 
Diamond b 

434.6" 1452.9' 


also interbedded 





plant remains. 


Ot th icie ates 15.) 4th 





0.2’ thick at 417.4'-417.6' 


it changed at 432.1' 











Fine white to gray calcite cemented quartz sandstone, mixed with shale in places 





. Shaley segments are calcitic, with ostrocods and carbonized 








Larger fossils common {tn parts. 
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Corehole 78-8 (Continued) 


THICK- 
NESS LITHOLOGIC DESCRIPTION 
454.6! 


Massive shale (claystone), dark gray and relatively soft and brittle largely 


= without carbone carbonate with many slickensides. Mav be fault gouge. 





Gray to dark-pray ee ee ie shat shale 


Light-gray silty clayey limestone or calcite rich dirty siltstone. Fossils 


uncommon. 


Gray to brown and black calcitic shale, thinly bedded with siderite (7?) nodules. 


No ofl smell. 


Medium-gratned gray to white well-sorted moderately well-rounded quartz 


sandstone. Massive with calcite and silica cement, soft in upper 1' where leache« 








Some parts water saturated. Less well sorted in lower 2'. 


15 a ee 


Calcite-rich claystone, clayey siltstone, and fine-prained poorly sorted 











|sandstone, lipht gray to gray, Interbedded with poorly defined horizons on_a 








|scale of about 1'. Fossils or calcitic nodules common. Lowest 0.5' is very 
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Corehole 78-8 (Continued) 


LITHOLOGIC DESCRIPTION 


Sandstone, medium to very coarse grained, poorly sorted with high angle bedding 


dips, possibly cross bedding. Tan to light gray with calcite and silicla cement. 
eee Fe nee ee eer re pe eae Ne pao mp prone nt i eg rE 





Parts are water saturated. Lowermost 2* mixed and bedded with shale and 


carbonaceous material. 


Shale gray to dark brown, silty and largely calcitic. Siderite nodule at 496.9’. 
Fossitliferous units with bivalve shells at L079! G49 7c yo 2 tt hs 
499.3'-500.6', 1.3' thick 


i 


Sandstone, medium grained light gray, massive, well sorted with calcite cement. 


Light-gray calcareous claystone with sandy units interbedded on a scale of about 


a foot. Fossils common. Dark-brown to gray and light-gray calcitic shale and 





claystone from 59 PC to 5 330"S? 727" Velitek. 
Sandstone unit, white to light gray, interbedded with minor shale, fine 


grained with calcite cement. 535. 08-542 15! to Fede _cthebcles 











to remedy casing stnking beyond seals. 





At 558.3', the 3°! casing was advanced to 248’ and additional pipe added on top 
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Corehole 78-8 (Continued) 
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NESS 


LITHOLOGIC DESCRIPTION 


Gray shale, calcitic, medium to thinly bedded with some turbation. 


Snails and 
bivalve fossils common, ostrocods intermixed and abundant. 


fossils. 





After a four-day break, water remained in the hole to a depth of about 120' 
from an original depth of about 40'. 





At ~450' depth the hole had caved in and had to be reamed upon reinsertion 
of the drill pipe to the hole bottom at BOO te 





Light-gray to white fine-grained moderately-sorted calcite cemented sandstone 
interbedded with calcitic clayey siltstone or mudstone. 
At_602.1°-604.0', 1.9' thick. “7 
by ~615' water loss rate down the drill hole has increased to ~20 ft. 


3 hueasl 
fine-grained poorly sorted sandstone, pray with calcite cement , from 604.95'- 


ios 2) oo bhick. 
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Corehole 78-8 (Continued) 


LITHOLOGIC DESCRIPTION 


Gray to dark-gray calcitic shale, several zones 


[gray to black and smell faintly of oll. Thinly bedded with little turbation 


| 
| 
i" 


ostrocods and other fossils common particularly below 611.7’. 





Due to the 3's" casing sinking below its seals, it was advanced to 251' and a 5' 


section added on top. 





Noncalcareous gray claystone at _617.4'-617.9', 0.5' thick. 
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Survey's Corchole 78-8 drilled in 


1G60 W., Rio Blanco County, 


‘l¢ld of proguct 


Colorado 


¥ Specific 
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OML=SHALF ASSAYS BY MOPLIJEN FISCHIR RETORT dM: THaD 


Bemples from the U.S. feologica) Rurvey's Corehole 
78-8 (Continued) 


= Yield of proguc: Specific 


eignt percen 
de gr cent Gal per ron Eravicy 


Spent bas + 


Tren. To O1} Water shale loss oi3/ Water. eae 
; 


110.0-111.0 8.0 23 S737 ee 2233 523 0.895 
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O1L-SHALF ASSAYS BY MOPITIE) FISCHER RETORT McTHOaN 


Bawples from the U.S. Geological furvey's Corehole 
78-8 (Continued) 


Yieic uct 
= ei¢c of prooguct: Specific 


elgtit percen: Gel_per ton RTavicy 
a Seance eRe: 
Depth Spent Gas + 


; a of of 
Fron. 1 01} Water shale loss oi32/ Water. eatianare 
~ - 


155.0-156.0 1.0 4.9 93.0 1a ey eee . 920 
156.0-157.0 Ae 4.5 B32 ee eka” LOC - 920 
157.0-158.0 1.6 4.5 2220 ies 4.2a 10.8 .920 
158.0-159.0 2.0 ed ads 3 La 5.4 &.9 . 864 
159.0-160.0 6.7 ae oi.o ges” Lied 8.4 +802 
160.0-161.0 oo eis" B95 bate hehe L 8.4 -901 
161.0-162.0 4.4 aoa 90.6 Vows « kao 8.4 -883 
162.0-163.0 ae 369 69.3 Lotte LGiand 8.6 892 
163.0-164.0 4.0 so Go .2 ee ey L 8.4 .874 
164.0-165.0 co 3.4 Rae ek 5.0a Sak .920 
165.0-166.0 deed a Sane 8 2. 8a tet .920 
166.0~167.0 7 el, 95.6 7 1.8a ee .920 
167.0-168.0 LO ane 94.0 py 4.6a Vae'd .920 
168.0-169.0 8 Epi 94.1 Gs ree tem .920 
169.0-170.0 ae ae oo de 8.7 ed «S71 
ade) Als dol 0) 4.6 neo $0.7 Veal aed hel 0.884 
171.0-172.0 nL aoe 89.4 eee 13.6 pas 898 
he eCieds 23 oO ae2 eed 20.9 Pie TRS 6.2 G94 
edad oO 2s cD 4.1 2.9 91.4 1.6 LL.Q 7.0 . 892 
L764 = aS 4.2 me 91.4 Lite iL ek 7.0 891 
al adtG 4.6 an 6 90.4 te OZ 889 
stb wha oO) 4.6 ae Oh Se Le ess OA ~892 
ada dioaares ab) 4.9 2.6 Gd.y ee lat Gad . 899 
ae =e > 6.0 in3 88.6 eed, 10.3 aks .888 
179.0-180.0 ea oun Coe 2.4 deg Gas 895 
180.0-181.0 oye 2.4 30.0 ova “14.1 ae ea 
soled Bo oO aed 340 88.6 8 ls Fad hes a 895 
TBs O=283.0 3.4 eG a0. 3.1 9.4 ae - 882 
183.0-184.0 fe iL Led Se at 25.5 ag 866 
184.0-185.0 o5 3 G3.2 220 6.8 ie 864 
185.0-186.0 ioe 259 Yaad 2.0 6.2 ee . 866 
186 .0-187.0 a a0 95.0 1.6 3.4a 5.0 .920 
187.0-188.0 8 Law de 94.9 Pam 2.0a ge . 920 
188.0-189.0 tet eat. woe 4 1.4 2.7a aa 3 ~ 920 
189 .0-190.0 di 2.4 94.5 I. 3 3.1la aa « 92G 
190.0-191.0 dad 2.6 94.0 1.9 3.9a Gi. 2 ~92G 
191.0-192.0 tac in 3 Wes-G dan dk 7.8 6.0 . 869 
192.0-193.0 3.0 diy he = Set Guo 6.5 .870 
193. 0-194.0 aed oak oa e dap & - kad 875 
194.0-195.0 6.2 aa 88.4 jan 46,8 7.0 - 890 
195.0-196.0 7.5 2.8 86.7 ae =o 20,2 6.7 . 655 
196 .0-197.0 Tes de 2.6 87.9 2.4 19.1 G4 - 888 
197.0-198.0 8.0 3.4 86.5 Qed, Zid 8.1 -909 
198.0-159.0 G.2 ay 85.3 sue 24,2 keo 7 .908 
199.0-200.0 4.9 ae 89.1 Zate + hed ties & 868 






hs 





ae 


nl 


ner: Hass oe 


. i, 
iv 


= a 
hehe _ re, 





3 
one 
nae 
ape 





oBR. 


Gea. 
£86 . 
at's. 
Ode, 
Sue. 









; Sst” es Lei or rie 
Bb. Oi PS fod oy he * 
ce od. el ee oe 
f cc Re a (eee ae 
sf ett fet (Re Ge 
Aya toe) Bat t.e8 avt 
a.8 G0 s ait 3.0 . o. 
; Ba Sie! mid £. WB a 
8 b.tc. ‘Ops 1.38 
8 gOit Dae a. BR ; 
a at r s 


re 
ve 
ae} oa + 








oe st sae. | Gy 
‘Ngo Bae Li i iia Ae ace 
OF ‘ ot £4 h® Sik 
ité. ig Bud 8,48 5 ak 
aad v ! Ne el i won -O,4 
See. : eat mS & Se ee 

“ee ; t cel toe et, ye a, 

OO4., Gif Bink ef ¢. 

Pee + Cnt ° eal bree, 
Pah. bigk*  Si5 ®, oe Rie 
(ae. ..3 Lat bok ee 6% 
Ene e Beet +t ¢. ES £45 
¢Pis 4 Ct. iS ie 9 
Sve . é Leg od 0,02 eS 
whe ox 10% C26 3 Bt Ge 
pae ; bie £42 é Ge be 
bf (3 2 at 2. a 
pe he, a ON Ons Si, < ic 
E e34 a Sy ak @.s 
CRE Cit Ba Pad L$ 
ope, ire Mirs'$ fuk (in 
vs Pye ars df $35 
‘el, G ./8 ef sE e.4 o£ 
<0 ne. Qf je, % 

5 2 












“ 
- - 
m3 ¥> 


rates 





Sree hs 
rena 


1a hae oe 


hh tT a aA ; ae , $. a 
at " : Pa : 
4 be ee ‘Fr a 

4 f rs 
aX aR: 4 i | vee eeaee, o 
ee 


td 
ie 


ans 
a PO 


fee ae 


neon i ee wow 3 ste 
= 





Ouse 
—— 


9 wid 


eo eet 
ene ero w 


R 
i 


i ee 


> 


~ - * oo =. * Ss 
cook ook Le’ 


“> 
ow 


Reh bi es 
= - « 
fe in 


errr 







’ ais) a. a: 
1 a 


oO tte sake ae 











4. 
i we ihevé A “ a 
hna! . Ud ne y 
err a 
bl ay aa -_>. "4 
uf ‘." - a dl “a “ i * 


PO.08L 


er 






Sade 


i? -OLAOD a oe as Cf 






OJL-SHALF. ASSAYS BY MOMLITED FISCHER RETORT MTU 


Semples from the U.S. Geological Survey's Corehole 
78-8 (Continued) 


Yieid of procuc: Specific 
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243.0-244.0 ct o°2 96.1 5 2.9a 5.3 . 920 
244 .0-245.0 aed 1.9 96.4 6 3.0a 4.6 .920 


122 











hee one 
\s ia oh 


y ni a fe Mp , 

a a tad \ y be on ‘bi 

‘oy } i i 
au ail me Ae ry . 


i 








t ‘e yp id 4 . Fl 
a " Ge : x0 nL on ee mat, > Fi 
aee ee ad te 7 7 Lf Th 
A ; i 
iy A ee 





. Ain 






uy Le \ 
as ‘ ty, ¥ ne i ui eas “ar 
ce 1 gala a 

ists (as neal 
7 a is ok op 


if 

















yak.e or ' 
0-0. 1 

y£oe-0.80¢ 
» AAC oh COE ean 


rie ihe ar 





© 
> 
o 
ae 
oe si 
» on ees ot 
ae af 
e 2 
in 
ne 
ee 
at! > 






Fx Be * 
<= 
S25 
mf 
> 6 
a 
« -¢ 

ne 








¥ 
& a = ok Ge es w" Oe. ey 
i Nn 
























£ 
¢ 
Dak 
é ¥ | " se hp) 
T.ue | oie 88 Luk i _ Or C0S Bares |. 
ce... Ras. AS RRR NSE OU 0, 808-0608 
eee ditt "Sr Bee GR ea 0, F0S-0.. a6 
iG. i acd. a, be S68 i 
nee we, f SF B éR e.3 é. 
et oer fut bee 5 »€ br 
see oe wes’ red eee OG Oat 
E48 oe Xe te O4 
Rte 2s | Bab 2a £.E v.f 
CRA gest hg (pee es Te 
aa 4.8 oie $e 3 dt 
ee SLGt). Eas s 4B i gy 
£ HO ' us vt G5 a £16 8. 
Ati Pu at AN i of 2.0 
Eee Rist cus EVER cae e.§ 
e¢ Lie ie 5 Lah 
ig’) lige: RRS Sa) 
¥ vo BS I “ £ it x ob eva 
bx Ta wel, ik ¢. 66: * Dud Cw 
g.% aioe) ok) ee Re e 
v48 oS D'S t. eu mt OL 
uA a Lae Sf os 
cy i ect Kehe 9.8 e.a 
wet ek t.i % 43 8 .t a 
ot Oss. et i068 Git 3.2 
ove bi wt Rit: ee Ef a,& 
au) ies ENS oa Be pe 
TA ae Pe a £ ee ‘D.£E8-0.868 
aH De fs hak S08 at P eh ; fy ae ee ee 
Che AABORS | MEY a oii) am po ; 0.808400 sae 
Rud CARS) OOM Oem 4) Bein eee eG | 
Sie). Oey Rome (of OL ine 
4 ys ae 


OJL-SHALF ASSAYS BY MODIFIED FISCHER RETORT MTUOD 


Semples from the U.S. Ceologica) Rurvey's Corehole 
78-8 (Continued) 


Yield of proouct 


Specific 
——— eet percent CG per tor, RTavicy 
Depth Spent Gas + 1/ ef oi] eS 
Fron "ES oi) Water shale loss Cil— Water /60* 
Oo SE ka oe et 
-246., Pi Zone GO 5ua3 Aas, a@.e aad . 920 
Hees bu 2 al) OG ne ae 2.6a 4.8 . 920 
247.0-248.0 vA Zu 96.2 ca 1.9a aad 920 
248.0-249.0 Lae 1.9 94.8 2a 3.la 4.6 .920 
249.0-250.0 ao Lag 96.6 ai ec 4.6 .920 
250 .0-251.0 wo La/ 96.8 a0 2.4a 4.1 .920 
251.0-252.0 LeZ lig $6.1] ao Jaca 4.6 .920 
252.0-253.0 24 2a0 96.43 “2 1.02 Oa 920 
Pode O4 0) liad 2.0 96.4 oA daca 4.8 .920 
254.0-255.0 Laz 2az 96.0 6 3.0a a .920 
255.0-256.0 Lol 260 oad eg za9a 4.8 .920 
256 .0-257.0 Lyo 203 rs 8 4.0a eg 920 
257.0-258.0 142 2a 94.5 Lgl 4.0a Jao 920 
258.0-259.0 ts3 Ziel 96 aL i 3.44 a0 a 
259.0-26€0.0 1.6 Lug 96.1 4 4.la oa ‘Gh 
260.0-261.0 0.8 Sau oat, 0.5 2.la iE aa 
261.0-262.0 “) a 97.0 24 2.2a tee a 
26 3,0-264.0 TEE 20 o¥ho0 ist ion eek L920 
63.0-264.0 ah if wa : f : 0 
oan 0-265.0 3a Lad 94.4 1.0 9.0 ate ae 
265.0-266.0 4.7 “ee ike hg aie ee a 
6 .0=267.0 3.4 . ’ : : 4 
bert 0-268.9 2.8 2.0 93,7 isS tee oe. a 
268.0-269.0 las 2.4 94.8 ig3 4.0a ap oe 
269.0-270.0 ed Zoe o2o Zen 6.8 ee ae 
mame 23 ie gan ie Rb Go 
71. 0-272. 0 2» : ; ; é , ; 
ast 0-273.0 2a, 2a 92.8 2eu ine A a 
273.0-274.0 os 2 2.8 a 1.4 6.0 ce a 
274.0-275.0 ae ded 90.2 Zao 14.1 a aie 
275.0-276.0 6.7 6.0 Boa 2 ao Dohiarcl aS “aps 
276.0-277.0 4.6 2e0 a deed ea +3 pt 
277.0-278.0 6.4 ys 87.1 3.0 Lie ty eb 
278.0-279.0 7.4 age 87.4 oid aa as os 
280,02281.0 Me fe Ak Ghee BN abs 
80.0-281.0 3s 6 ye ; : 4 ; ‘ 
$105 348200 ie a Jn 4 F369 duets ahi a ey 
282.0-283.0 | 3.0 83.. 7 reo a i Ss ao 
283.0-284.0 Aad ae 87.5 2.4 a Be oi 
284.0-285.0 a & go 39... Zee re eo a 
285.0-286.0 6.6 3,0 88.4 -2.0 ss £3 aes 
286.0-287.0 4.3 1.6 92.1 420 we e; a 
287.0-288.0 Lu 1.6 95.2 dau de An oh, a4 
288.0-289.0 °. 4.0 2.9 91.9 Pk or at fa 
289 .0-290.0— 5.9 ae 89.1 i Los ‘ 
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O1L-SHALF ASSAYS BY MODITIED FISCHER RETORT MI THUON 


Samples from the U.5. Geologica) Rurvey's Corehole 
78-8 (Continued) 


Spent Cas + 
From To 011 Water shale loss oi32/ Water. Se geti nk 
290.0-291.0 3.1 3.4 U3 See 13a S.1 0.924 
291.0-292.0 4.7 25 Ji ets Leese Dad «920 
292.0-293.0 4.8 ote 50s po re kere Zand - 895 
29 3.0-294.0 4.7 ec 91.4 ee Peen 5.2 - 885 
294.0-295.0 39 4.0 Sis 2 ty 20.6 9.6 - 872 
295.0-296.0 2e5 352 92.3 2.0 So. 7 ted <O77 
296.0-297.0 4.2 3.4 2255 et liso Oo . 886 
297.0-298.0 260 ae 89.6 ae) 2403 8.4 904 
298.0-299.0 335 3.6 91.6 nes Ii) 8.6 - 885 
299.0-300.0 2.9 3.4 92.5 BG 8.1 By. - 870 
300 .0-301.0 4.0 oro) aeeL Leto. 7 SZ . 887 
301 .0-302.0 3.6 wee 93.0 Lee 9.8 5a 887 
+309" 02 4030 ara ne 94.8 ao 6.6 4.6 1375 
303.0-304.0 254 379 92.8 9 6.6 or - 875 
304 .0- 305.0 2.8 4.0 ed Le? 7.6 9.6 . 882 
305.0-306.0 Zeo hye 93:2 ere o.3 oe . 890 
306 .0-307.0 oe 3:6 73.6 sc ees 8.6 » o3o7 
307.0-308.0 a0 3.4 or or eG 9.4 Bek tes 
308 .0-309.0 5.0 ar. 89.9 1.4 i3.2 8.9 ~913 
309.0-210.0 Zee 2.0 94.0 ge ee 4.8 O32 
arose tlio S72 aro 91.6 ive 8.4 8.4 919 
aloe Ue 3 O 3.4 3.6 ieee eu 8.6 894 
Sto. be 305.0 ar 4.0 ores eG awa 9.6 . 889 
ate O41, 0) ec ec 95.4 6 ena 4.8 920 
314.0-315.0 25 4.0 92°) ro 6.9 9.6 878 
315.0-316.0 rel 370 aia 1.4 100 got 883 
poet ale 3.0 3.8 Pin 2.0 G2 9.1 . 893 
coe tia es ta Gees ies Teh LeS 885 
376.0-310'.0 ras oe 96.1 9 3.4a 4.1 920 
319.0-320.0 1.9 236 93.9 ra 4.9a Ga, 920 
S50 (6-307 'O 2 th awe 93.9 2 5 53 878 
a7 P sile oe AC awe 2.8 94.0 La 546 6.7 892 
399 9597420 Soe 2a 93.3 1.2 8t5 545 -902 
t9 46397 oh a 33 93.1 1.2 6.4 7.9 893 
I 395.0 ya Swe 93.5 1 5:9 7 ~ 895 
325 .0-326.0 1.4 2.4 95.5 vl 1a 5.6 .920 
295 (H-49750 Lid 3 96.1 24 3.2a Sao -.920 
49 7*( T9821) vl awe S2a . 1.2 8.3 8.6 . 906 
328.0-329.0 a1 3.9 9349 1.1 2.9a 9.3 . 920 
329.0-330.0 1.4 2.8 95.2 6 3.8a 6.7 . 920 
330.0-331.0 1.8 2.8 94.9 25 4.7a 6.7 . 920 
$937 0-939:0 2.6 2.7 93.8 9 7.0 6.5 - 882 
. 332.0-333.0 1.8 ad 93.4 1.1 4.7a 8.9 . 920 
333. 0-334.0 1.3 3.4 94.0 1.3 3.3a 8.1 920 
334.0-335.0 iss 4.5 92.9 Loti 4,.0a 10.8 .920 
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OlL=SHAILF ASSAYS BY MODITIEND FISCHER RETORT MTHON 


Saeples from the U.5. feologica) Rurvey's Corehole 
78-8 (Continued) 


Yield of procuct: Specific 


Deicn . 
ead, Sierie a Gece EEO rraviry 
“Ete ___oil_ water shale tose 0122! waren goe7iiat® 
335.0-336.0 1.6 B45 OED OSL lh ala 7.9 920 
336.0-337.0 1.4 208 94.9 9 5 ae bas .920 
337.0-—338.0 .6 ya 3] 95.6 a 1.5a 5 a7 aac 
338.0-339.0 33 Zap 95.5 a7 3.5a 6.0 .920 
339.0-340.0 27 341 93.0 1. A 7 a 7.4 . 891 
340.0-341.0 32 263 93.1 1.4 8.6 565 . 880 
341.0-342.0 oe 21. 97.0 1 47 .6a 2.6 .920 
342.0-343.0 5 2.4 96 #2 9 1.2a 5 8 .920 
343.0-344.0 04 LS Bi/ $3 £8 9a 3.6 . 920 
344.0-345.0 #3 5) 9:7 47 wb Ja 3.6 -920 
345 .0-356.0 4 a 97.6 Al 9a 3.3L .920 
. 346.0-347.0 -6 6° O17 1.l 1.6a 1.4 920 
347.0-348.0 $7 37 8.2 4 1.8a Laz .920 
348.0-349.0 9 .6 98.0 oD 2.3a 1.4 . 920 
349.0-350.0 8 a6 98.2 4 2.0a 1.4 920 
350 .0-351.0 203 1 #9 94.9 0.9 ay 4.6 881 
351.0-352.0 3.4 Za0 9320 1 gl Sa 6.0 909 
352.0-353.0 1.4 2.4 94.4 128 3.8a 5.8 .920 
353.0-354.0 t7 2.0 96.6 al 1.7a 4.8 .920 
354.0-355.0 193 383 94.5 9 aaa 749 ~920 
355.0-356.0 Se 2.4 oe aL 1.4 8.5 ae ,o77 
356.0-357.0 ZO 1.3 95.9 8 ae ash . 886 
207.0=35820 1.6 3.5 94.6 3 4.la 8.4 920 
358.0-359.0 2.0 3.4 93.0 Lo 5.6 Sa -878 
359. 0- 360.0 Seu aa 9241 1.6 8.0 ta9 . 886 
360 .0-361.0 3.0 Sad 91.5 1.8 9.7 Lei sous 
361.0-362.0 4.9 awe 90.4 ae bie Sad . 899 
362 .0-363.0 2.0 Ded 95.4 2 4,.2a a0 .920 
36 3.0-364.0 Vad ano es es 6 4.4a 7.2 .920 
364.0-365.0 8, i 8 96.5 1% 2 Ia 4.3 920 
365 .0-366.0 6 ed 96.5 v5 1.7a pa .920 
366 .0-367.0 dao 2a4 94.9 eo ipa le pores .920 
36 7.0-368.0 Jae 2.4 oats ra 8.4 eo rare 
368.0-369.0 Le4 1.4 96.7 a oye 3.4 926 
369.0-370.0 2.0 2.4 94.1 ep Sas 5.8 .906 
370.0-371.0 36 234 96.6 4 l.7a a0 <920 
371.0-372.0 Jee 2.6 95.8 2 2.9a G.2 .920 
372.0-373.0 ins 2.4 95.0 ie3 3.5a 5.8 .920 
373.0-374.0 Led ea 95.3 cy 4.5a a0 .920 
374.0-375.0 <? 6 O81 eo 1.8a 1.4 ~920 
375.0-376.0 1.0 aun 95.8 =o 2.5a 6.2 2920 
376.0-377.0 iy aie 95.3 1.0 aioe 6 53 5 $20 
377.0-378.0 1.0 2.4 96.1 fo 2.6a 5.8 ~920 
378.0-379.0 39 239 96.0 6 2.4a ano 920 
379 .0-380.0 bes 239 95,1 eT 7.0 .920 
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O1L-SuALF. ASSAYS BY MONIT ED FISCHER RETORT MTHON 


Seeples froa the U.S. Geologics) Surve 
; 78-8 (Continued) 


Yield of Toduct 


Rtaviry 


y's Corehole 


Depth 


Spent Gas ¢+ 
wen ——To—___41_vater shale Jere’ o112/ waren Sh,cfloat 
ee 
380.0-381.0 2.9 2.6 93.4 1.1 7.7 6.2 0.911 
381.0-382.0 1.6 ae 96.5 1.1 4.2a Lo » 920 
382 .0-383.0 1.5 6 96.0 a 3.9a 4.3 «920 
383.0-384.0 2.5 1.4 95.0 1.1 6.5 3.4 -916 
384 .0-385,.0 3.3 2.9 92.3 1.5 8.8 7.0 898 
385.0-386.0 2.7 3.2 92.7 1.4 7.4 7.7 874 
386.0-387.0 Jae 3.2 92.1 1.5 8.9 7.7 874 
387.0-388.0 1.9 2.1 94.9 1.1 4.9a 5.0 -920 
388. 0- 389.0 1.5 1.5 95.5 1.5 3.9a 3.6 «920 
389.0-390.0 3.9 2.9 91.0 2.2 10.4 7.0 904 
390.0-391.0 1.4 2.2 95.1 1.4 3.5a 3-3 .920 
391.0-392.0 2.1 2.8 92.7 2.4 5. Ja 6.7 890 
392. 0-393.0 09 09 97.2 1.0 2.4a 2.2 -920 
39 3.0- 394.0 2.4 3.2 92.7 1.7 6.4 7.7 - 882 
394.0-395.0 2.9 3.4 91.9 1.8 7.6 8.1 ~ 899 
395 .0-396.0 2.9 2.5 92.9 1.7 7.6 6.0 ~907 
356 .0-397.0 3.1 2.7 92.2 2.0 8.0 6.5 921 
397.0-398.0 3.5 2.6 92.0 1.9 9.2 6.2 2921 
398.0-399.0 3.1 2.6 92.5 1.8 8.1 6.2 -907 
399.0-400.0 2.8 1.4 94.4 1.4 7.3 3.4 ~901 


1/ “a"—-indicates specific gravity estimated as 0.92. 
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Figure 10.--Map showing location of core hole 78-9. Base from Calamity Ridge 


Quadrangle (1962). Scale 1:24,000. 
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621 


Corehole 78-9 
Logged by Kurt Hollocher 


NESS LITHOLOGIC DESCRIPTION 


.e O11 shale interbedded with tuff, bleached and weathered. 


Some parts relatively unweathered and are very dark 


Brown rich ofl shale thinly bedded with little turbation. Moderately rich 
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wo 
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to gray brown of] shale below 750' 
Tuff O.L' thick at 28.7' 

Tart? 0.15" thick at 2.7-J32.85 
Vidtwi ise thick al. 36, 8 


Tuffaceous zone*48.5 to 49.5 
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Corehole 78-9 (Continued) 
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Corehole 78-9 (Continued) 


LITHOLOGIC DESCRIPTION 


Brown to dark gray brown of1 shale interbedded with tan tuff. 
P8725. > 187.5° 
and 188.9 - 204.9 
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OIL-SHALE ASSAYS BY MODIFIED FISCHER RETORT MTHUO) 


Samples from the U.5. Geological Surve 


y'« Corchole 78-9 drilled in 
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_ Rio Blanco County, Colorado 
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Beeples from the U.S. feologica) Survey’s Corehole 
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Beeples from the U.S. eological Burvey‘s Corehole 
78-9 (Continued) 
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O)L-SHALF ASSAYS BY MODITIED FISCHER RETORT THAN 


Beeples from the U.§. feological Survey's Corehole 
78-9 (Continued) 
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Saeples from the U.5. Qeologics) Survey’s Corehole 
78-9 (Continued) 
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Figure 11.--Map showing location of core hole 78-9A. Base from Calamity Ridge 


Quadrangle (1962). Scale 1:24,000. 
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U.S. Geological Survey 


Core hole 78-9A 
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Corehole 78-9A 
Logged by Steven Ihnen 


LITHOLOGIC DESCRIPTION 
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6! 12.6! Poorly consolidated low-grade OS, Some turbation weathe 


16.6 Heavily oxidized zone with many fractures 








R25" b.9 


ery light colored poor-grade OS with some tuffaceous areas. 


oderately turbated. 


21.0' | 3.5 | Moderately to very dark OS with platev Fractures and horizontal bedding 
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29-0" oT Tver ts Very lipht, medium to poor prade OS sparsely interbedded with tuf Es. 


| 









29.6' 2.6 |Medlum brown mi ldy turbated medium prale OS. 








31.0' | 1.4 |Oxtdation zone. 
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Corehole 78-9A (Continued) 


LITHOLOGIC DESCRIPTION 


Medium brown, poor to fair grade OS turbated tuff at 35.2’ (0.3' thick 


Oxidized shale 
Light, poor to medium prade OS 


Mixed light to medium, fair to poor-grade 0S 
tuff at 52.6'. 


Tulfaceous zone ~>50% tuffs in beds 
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Same as 65-81 above 


Somewhat darker, finely bedded poor-grade shale 








Mixed light to medium brown, poor to falr grade shales thinly interbedded 

















with tuf fs. Some orcurrence of -satt. 
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LITHOLOGIC DESCRIPTION 
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LITHOLOGIC DESCRIPTION 
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Samples from the U.S. feologica) furvey's Corehole 
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Samples from the U.S. Geological Rurvey's Corehole 
78-9A (Continued) 
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Fron. To Of) en shale loss oi32/ Water. ge 
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189 .0-190.0 1.0 ou: 97.4 +9 2.5a LAT 
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192.0-193.0 Zil 1.0 95.7 re 5.0 2.4 aJ3L9 
193.0-194.0 5/5 Le Bi:,.3 2.0 14.5 2.9 ~913 
194.0-195.0 578 124 90.6 ene Lond 3.4 ~920 
195.0-196.0 5.4 Los 90.9 Pelee 14), ) 4.1 -914 
196.0-197.0 enka oo wes 1.6 D23 3.6 eo he 
197.0-198.0 3 29 94.1 1.8 8.4 teu ~912 

-198.0-199.0 Ze '6 1.0 94.8 4 7.4 2.4 oO LA 
199.0-200.0 Sa ee 94.0 Lao 9.3 2.4 9093 


i/ "“a"--indicates specific gravity estimated as 0.92. 
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Figure 12.--Map showing location of core hole 78-10. Base from Black Cabin 


Gulch Quadrangle (1964). Scale 1:24,000. 
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Corehole 78-10 
Logged by Kurt Hollocher 


THICK- 
NESS LITHOLOGIC DESCRIPTION 


Loose slope debris, discarded 


Dark-brown shale smelling faintly of ofl, thinly bedded with little turbattion 





with bedding Arwen 208 


calcitic. 





Tuff 0.1" thick at 27.6' 
String pulled and casing reamed and extended to solid rock at 27.3'. 


Tuff 0.2' thick at 34.2'-34.4' 






faintly of ofl interbedded with calcitic 


Brown to gray shale smellin 


claystone and mudstone. The clay rich lean ofl shale is thinly bedded with 


little turbation, and the calcitic claystone and mudstone is gray with 


indistinct bedding. Gilsontte nodules common in shale. 


Claystone 34.9'-38.3', 3.4' thick 


Cer teeot ie ore 4b ao oe thick with shale chips 


with minor shale 


ruff (Dolomite?) 0.7’ thick at 54.0°-54.7!' 
Le tl ick oat S726. 
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Corehole 78-10 (Continued) 


secon ee nT ER coi nce 
LITHOLOGIC DESCRIPTION 


NESS 
Dolomite 0.2' thick at 62.2'-62.4', with shale and ostrocods. Mudstone with 


minor shale and abundant shale chips From 68.2'-85.0-, 17.8' thick. Gray and 
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«+ 
a 
zx 
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calcitic, poorly bedded with some thinly bedded to highly turbated shale. 


Tuff 0.2’ thick at 83.2'-83.4' 

There dt. stick ates. 0 
Moderately rich oi] shale 85.1'-91.3', 6.2' thick 
Claystone, 9253'-97.0', 4:7" thick, thinly bedded 


IST 





















Brown to gray lean oil shale thinly and horizontally bedded, calcareous. 


104.-44-121.-2- 





Abundant scattered and bedded ostrocods. 


Ostrocod Limestone 0.3' thick at 108.2'-108.5' 
Ostrocod limestone 1.0' thick at 109.2'-110.2' ofl saturated. 





Ostrocod limestone 0.6' thick at 110.9'-111.5' 


Ostrocod limestone Uisedneesl lL ecien et Ceondske ant 


Brittle, Massive limestone O22" thick rit. tle ee eee 


bat Sands Dark brown to gray moderately lean to Lean ofl shale, thinly bedded with 


~t tittle turbation. Mainly nonca Learecous with some light-colored calcitic 
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' Corehole 78-10 (Continued) 
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NESS LITHOLOGIC DESCRIPTION 


cape Tight colored shale 128, 470129, 32;-0.9! thick- 






Calcitic light colored shale 132.8'-133.5', Oyster 
Bivalve fossils or mud flakes 0.1' ‘thick at 135.5! 


‘ 
an 


Tuff O.L' thick at 145.3! 


= Oatcocods—delomite-0.2-—thick-at-15029—151-1" 
_Ostrocods dolomite 0. 5' thick at 153.5'-154.0' 


Tuffaceous zone 1-7 thiekat—-157>6"-159;3" ~50% shale 
Tuff 0.2° thick at 169.4'-160.6' 








Tuff 0.1" thick at 161.8' 
Ostrocod limestone 0.1' thick at 163.9! 
Ostrocod limestone 0.1' thick at 164.7' 
Tuff O.1' thick at 168.0' 
Limestone 0.1' thick at 170.8! Stromatolites? 


he Limestone 0.1' thick at ~171.7' 
Dolomite 0.4' thick reticent 17s: "5° bf <4 45! 





_Ostrocod limestone 0. 3’ thick at 176.7'-177.0' turbated 


Ostrocod limestone 0. “yYttrick at l8O thie oil stained 


Dolomite 0.2' thick at 187.8'-188.0' with minor shale 


Limestone 0.1' thick at 188.5" _stromatolites? 


__ Limestone b+ thick ¢ at 189. ——— -189. in 
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Os t rocod I Ime stone RA3. _thivic at 194.0'-194. 2! 
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Corehole 78-10 (Continued) 


NESS LITHOLOGIC DESCRIPTION 


Limestone 0.2' thick at 194.4'-194.6' 
Boloutte-=0rie—vthieksat,.198..9- 
Dolenite —0.1'—thick.abt-200.1/ 
Bobewiceesie2 te bhieieaG—200;8'.701.0" 
Dolomite 0.1' thick at 202.6' 

Limestone 0.6' thick at 203.2'-203.8' with minor shale 
Ostrocod limestone 0.1" iia@ialtetobertecntal te 69 am 
Ostrocod limestone 0.3' thick at PI2E3 IS 1E SE: 
Ostrocod limestone 0.2' thick at 215 ho 1 5.65 
Dark brown moderately lean oll shale 216.2'- thick, with abundant 


lighter colored beds and stromatolites. 


~ 
o 


Dolomite~ 0:1’ thick at 217.9! stromatolites 
Holonlte--Osh~thick-at-224.7/ 

Dolomite 0.3! thick at 224.8'-225.1' stromatolites 

Dolomite 0.4' thick at 226.7'-227.1' ostrocods 

Dolomite 0.5' thick at 228.5'-229.0' ostrocods with minor shale 





Limestone 0O.1' thick at 223.6' ofl] stairs, ostrocods 
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Limestone 0.2' thick at 993.8'-224.0' oll stained, ostrocods 








ec oinasninenecesomsismnassaceeamnennen tel SA A Te 


Gray to brown poorly bedded calcareous claystone with abundant bivalve fossils. 
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Corehole 78-10 (Continued) 
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NESS LITHOLOGIC DESCRIPTION 


297.5' Mudstone, siltstone, and dirty poorly sorted sandstone, gray and largely 


calcitic, interbedded on a scale of about 2°. 


=~ 
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271.0° 





wo 
es 


Limestone, dolomite, lean oll shale, and tuff were often calcitic and 


texturally quite stmilar and may be somewhat confused in this log. 


oO 
Slickensides commonly ranged from horizontal to 60 and were rarely curved. 


Striations were usually parallel to the din and rarely parallel to strike. 
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O1L-SHALF. ASSAYS BY MODITIED FISCHER RETORT MI THOD 


Beeples from the U.S. feological Survey's Corehole 
78-10 (Continued) 
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Bemples froa the U.S. feological Survey's Corehole 
78-10 (Continued) 
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OIL-SHALF. ASSAYS BY MOMITIEN FISCHER RETORT TUN) 


Samples froe the U.S. feologics) Survey's Corehole 
78-10 (Continued) 


Yaeld of procuct 


Bpecific 
——Neignt percent Gaul per tor gtaviry 
Depth Spent Gas + of of] at 
Pree: ae. 0:) Water shale oss Oi} Water. 60° /4N* 
Sa a at nana eae Omi OOF F 
89.6 ge Teed 8.0 882 
ie site | aA 604.8 10.1 8.3 884 
145 146 ee ty a 8.9 1g oP) 
16 1h7 91.3 a0 eG 11.¢ ie 
147 118 Meee as 6.4 9.9 
: : . 878 
1,8 149 le 1.6 7.0 9.5 
i 150 90.8 1.9 8.0 a . 886 
150 154 89.3 +4 15.8 ar ~909 
151 152 aie. ee I ee He 
152 153 wees AO 8.0 8.5 885 
880 
1 154 oh. 0.6 7.0 Gee . 
re 154 G2.% O69 2.8 eg ae * 
155 156 ot Ge oa 19: ae 
156 iS? Geek 4a 14a 11.0 865 
157 158 91.0 a Vo 8.0 88h, 
a2 20 * 
158 159 Oh ee Ode Let fae 9 
a 160 93.8 oe 6.3 my au 
161 162 00.9 1.6 14h [7 ge 
162 163 Cie be 7.5 8 : 
: : . 883 
164 92.4 i) on 9.2 
ree 165 wie Das of ef a * 
165 166 oe 4h 6.5 oh re 
166 167 90.0 1.) 1007 1932 coh 
167 168 92.1 120 8.9 8.7 92 
168 169 coe es re es, be a8 “857 ‘ 
169 170 re 4.5 . ; gee 
170 171 a Me a gif me 
172 ‘ a ° 9 , 
We 173 90.5 ea 8.7 1 eF . 568 
851 
{ 90.6 41.4 Tit 13.2 5 
iy ne ate bes ie Age ee ; 
175 176 7 Bet) 20 5. e i 
176 177 95.2 0.8 he a ea 
177 178 94.0 4.0 4.5 ne +920 


158 


Poe re thet 


a 
« 


- » 


34? he e 
—~ 
cot 


‘vas = 


eV I 
oe 
—~— 4 or 


t 


— 


~~ -S —— => 


i 27. 


~ 


yas. > 6 


. . 


+ 


s 
» 


(= ~~. 
~y 


44 


Esse ft 45 


ae 

















4 
—s 
ee 


(PRAT ary 
+... Sere eas 
Boe on 


- * 


eyte 
fee 
Cure 
eval 
aude 
2. Be 
tS ¥ 

2s 

rR 


O45 


4 are 
* ~ * 

~e Pe 
7.9 F= 


nw 
* 
(2% 


Po FOQ 


dae 


— 


e Se 
01 Oe 
; 











ot eee APOnin wt PILI IE) VISCHER RETORT 1 Tun) 


Beeples frea the U.5.-Meelogical Survey's Corehole 
78-10 CCeontinued) 
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Geeples from the U.S. Geologica) Burvey's Corehole 
78-10 (Continued) 
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O]L-SHALF ASSAYS BY MOPITIED FISCHER RETORT Mi THON 


Seeples from the U.5. Geolopical Rurvey's Corehole 
78-10 (Continued) 
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Figure 13.--Map showing location of core hole 78-11. Base from Brushy Point 


Scale 1:24,000. 
163 


Quadrangle (1964). 
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Corehole 78-11 


Logged by Kurt Hollocher 


LITHOLOGIC DESCRIPTION 
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20.0' its 





Dark-brown to gray very lean oil shale, abuntiaht clay, shrinks and cracks on 


drying. Thinly bedded with some turbation. Slightly calcareous. Rare ostrocods 








Tuff 0.2' thick at 20.8'-21.0' 
TuUtE O.3' thick at 5..3'=25-6' with interbedded shale 






Tuff 0.2' thick at 28.2'-28.4' 





Tit (OU. tick at 33.3" 


35.9' Gray to dark brown lean to ne Se rich oil shale with abundant ostrocods in 


descrete beds and intermixed, generally thinly bedded with little turbation. 





Ostrocod limestone 1.0' thick at 36.2'-37.2' minor shale 


Ostrocod limestone 9.2' thick at 37.4'-37.6' 





A Grd ‘101. ie Gray to dark brown le dark brown lean to moderately rich oil shale with some ostrocods with 


Posies impure or dolomitic limestone beds, thinly bedded with Ilfittle turbation. 


Slickensides common. Generally calcareous. Stromatolites and conglomeritic 


textures common tin dolomltes. 
Dolomite (?) 0.4' thick at 46.1'-46.5' with minor shale ostrocods 


Dolomite (?) 0.2' thick at 46.8'-47.0' with minor shale ostrocods 
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Corehole 78-11 (Continued) 


LITHOLOGIC DESCRIPTION 


Dolomite, conglomeritic 0.4' thick at 47.7'-48/1' 


Dolomite, conglomeritic 0.4' thick at 49.9'-50.3' 


tuf faceous? 


tuf faceous? 





Dolomite, 


Dolomite, 


Dolomite, 


Uo mtltiek at. Sjc7e 
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Corehole 78-11 (Continued) 


LITHOLOGIC DESCRIPTION 


Dolomite 0.3' thick at 82.5'-82.8' 
Dolomite oolites (pisoliths?) and ostrocods with calcite 


cement 0.4' thick at 86.3'-86.7' 


Dolomite 0.2' thick at 99.9'-91.1' 
Dolomite 0.2" thick at 91.2'-91.4' with minor shale 
Dolomite 0.1' thick at 94.0' 









Dolomite w/Stromatolites 0.3' thick at 97.0'-97.3' with minor shale 
0.15' thick at 97.5'-97.65' with minor shale 





Dolomite 
Dolomite w/Stromatolites (?) 0.4' thick at 100.6'-101.0' with minor shale | 





Dolomite w/Stromatolites 0.1" thick at 101.2' with minor shale 


imilar to preceeding interval 45.1" to 101.5', but of! shale is dark gray and 


rown to nearly black and rich. Smells of H,S as well as oil. Calcareous. 


Dolomite, stromatolites 0.4' thick at 101.7'-101.1' with minor shale 











Dolomite, stromatolites 0.1' thick at 103.6' with minor shale 
Galonmites, stromatolites 0.4' thick at 104.0'-104.4' auto conglomerate 
Dolomite, stromatolites (?) 0.1' thick at 104.8! auto conglomerate 
Dolomite N.2* thick nt 107,0°-107.2" 

__|Dolomite 0.2" thick at 109.7'-109.9' 
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Corehole 78-11 (Continued) 


LITHOLOGIC DESCRIPTION 


117.4! 
oes) 


NESS 


Gray calcareous claystone, mudstone, and dirty sandstone irregularly inter- 





bedded to massive. Some of the mudstones are fossiliferous and parts of the 


sandstones show crossbedding and brown oi] staining. 


153.0' Sandstone, moderately well sorted with calcite cement, medium grain size with 







thick indistinct bedding. Largely water saturated with dark brown oil staining. 


Thickly interbedded with calcareous claystone and mudstone some beds are oozing 


a brown thick of] 
Below about 170' the drilling water has been producing droplets of brown oil 


and smells strongly of oil 


Sandstone, largely oll saturated 9.4' thick at 153.0'-162.4' 


Sandstone, largely oil saturated 2.2' thick at 169.8'-172.0' 
Sandstone, largely oil saturated 17.5' thick at 173.3'-190.8' 











193, 3" 1201.6" Thinly bedded to massive gray mudstone and claystone with minor sand. 
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Corehole 78-11 (Continued) 


NESS LITHOLOGIC DESCRIPTION 


The dolomites were distinguished on the basis of texture and reaction to 


+ 
of 
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dilute HCl in comparison to pure calcite. Such beds occurred tin shales which 
were both calcitic and noncalcitic. The texture of some tuffs or lean marlstone: 
may well be the same as some dolomite and may be confused. Slickenside attitudeg 
varied widely but were mainly between about 10° and 50° from the horizontal 


with striations oriented down dip. 
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OJL-SHALF. ASSAYS BY MODITIED FISCHER RETORT MTU 


Bamples from the U.S. feologica) Burvey's Corehole 
78-11 (Continued) 
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OIL-SHALF ASSAYS BY MONITIE FISCHER RETORT MTUOD 


Beeples from the U.S. Geologica) Burvey's Corehole 
78-11 (Continued) 


Yiel¢e of produc: 
. Specif: 
We nit errcent Gal} & aC 


poet To Oil Water shaie oss i32/ Water. oe 
Di > RI nGecpe ge eee Mitates | Bent rene 


0.896 


110.0-111.0 4.0 3.4 90.8 Leo 10.7 8.1 
£2460°112,0 yaks 2.9 90.1 Lat? 14.4 7.0 882 
112.0-113.0 ae 3250 91.9 iad oes 9.1 877 
113.0-114.0 1.4 aes’ 93.9 Lae 3./a 8.4 
114.0-115.0 liad sy 93.9 re eka 8.9 
115.0-116.0 Let 300 92.0 1.2 ian Oy | 693 
116.0-117.9 2.4 a8 92 e3 LS Bed a4 876 
195.0-196.0 0 La 90.1 eu Trace 7.0 
196.0-197.0 .0 3.4 94.8 1.8 | Novodd 8.1 
197.0-198.0 .0 44 5 et ihe © NOW Os © one 
198.0-199.0 .0 m7 96.4 9 No oil 6.5 
199.0~260.0 .0 2.3 Tui 2.0 No oil x05 
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1/ "a"--indicates specific gravity estimated as 0.92. 
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Figure 14,--Map show 
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U.S. Geological Survey 


Core hole 78-12 
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Corehole 78-12 
Logged by Kurt Hollocher 


THICK- 
NESS LITHOLOGIC DESCRIPTION 


20' 111.8' Light brown to gray oil shale with many thin rich zones. Thinly bedded with 


little turbation. Tuffs abundant but usually thin. Rich zones commonly assoc- 
fated with numerous thin altered tuffs. Oxidized zones common. Vertical 
fractures on broken-up zones conmon. 

Air and water circulation was lost at about 50°" depth. 


Calcitic with some barren marl zones 
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Corehole 78-12 (Continued) 


FROM Fo | hme LITHOLOGIC DESCRIPTION 
205.14: Brown to gray lean oil shale, thinly bedded with little turbation 

very abundant with many thicker tuffs (some siltstone?) ny _O 

_tuffs are oxidized, Some layers are grayish ¢ No t: B 
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0.4' thick at 113.0'-113.4' with minor shale 
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Corehole 78-12 (Continued) 


THICK- 
Oo NESS LITHOLOGIC DESCRIPTION 


1 () ' ok 2 ee g 
ve tae tl ick ut 17] iE () § ned 


Gray to brown oil shale with some dark-brown rich layers. Abundant tuff. 


Thinly bedded with little turbation, calcitic. Silty 


Tul f O.1' thick at 214.0' Turbated 


Intraformational conglomerate O.1' thick at 218.6' 





Fine sandstone 0.L' thick at _219,7' Turbate 

Fine sandstone 0,2' thick at 219,9'=220,1' 
Siltstone with minor shale 220,2'-223,2', 3,0' thick 
Tuff O.3' thick at 224,6'-224,9' Turbated 

Stott 0.2 = thick at 2) litt? sie ae 2 2 308, 
Si itsthonewvat sblibeld at 7237", 0-24 ah itl) infin Shale. ee 


Ltstone 4.3' thick at 238.9'-243.2' with mino 




















_Gray_to brown and dark brown_oil shale with common _tuffand some—silt—and— 

| siltstone, less common than_above unit. Some parts calcareous WW 
| Intraformational conglomerate 0.4' thick ar_248.6'=249.0; 
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Corehole 78-12 (Continued) 





eo | ee LITHOLOGIC DESCRIPTION 
Tuff 0.5' thick at 261.3'-261.8' Wighly contorted 
C O46" " 262.8'-263.2' Highly contorted 
" 0.6" " 269.4'-269.55' Highly contorted 
a Oc is? eth. Oy Highly contorted 
Ostracods 0.05' " " 270.3' (some ostracods below this bed) 


Highly tuffaceous and disturbed section D7 ie B a1 oO ea De 
Tuff (iol ect LG vite it: de, 
Highly tuffaceous and disturbed section, 280.5'~282.2', 1.7' thick 
Tuff 0.1’ thick at 286.6' 
Tuff 0.8' thick at 300.0'-300.8' Highl 
4 0.3' thick at 301,.85'-302.15' Highly contorted 


contorted 





Intraformational conglomerate with ostracods, 302.3'-302.6!' 


Tuff 0.2' thick at 306.8'-307.0' ( Dolomtte 


" 0.2" thick at 308.1'-308.3' 
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Ostracod dolomite 0.4' thick at _310.3'-310.7! 
és 0.6" thick at_310.9'-311.5° 


07) thick at Ji22h"-313. 37 (contorted ace 
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Poe Stromatolitest 1) ntti 7). se = 
—__Ostracod dolomite 0,3' thick at_319,6'0319.9'  _ 
: 0.4' thick at 320.6'=321.0! _ with stromatolites 
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Corehole 78-12 (Continued) 


LITHOLOGIC DESCRIPTION 


+ 


NESS 





Ostracod dolomite 0.3' thick at 322.4'-322.7' STs: A EL: 
ft thick ats 5o. Nodule 
324 .1'-324.3' contorted 








thick at 326,5'=327.3' 
. 4 0.5" thick at 328,6'-329.1' stromatolites? 
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COMMENTS : 





Vertical fractures are relatively common, but slickensides are absent. 





Much of the material Labeled as tuff may in fact be dolomitic marl, dolomite 














or thin sandstone units, as textures and colors are often ver mila 
—~ No thick sections of rich, dark oil shale were seen, although thin units up to 
+0-~}! -k are conmon throughout the section, Oxidized zones are common 
rr o a depth of about 200' 
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OJL=BHALLP ASSAYS BY MOPLI TED FISCHER RETORT I THUOD 


Beeples from the U3. Meological Survey's Corehole 
78-12 (Continued) 


Yield of proos:: 
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O1L-SHALP. ASSAYS BY MOMITIEN FLISCHCR RETORT METH} 


Beeples from the U.5. Geological Survey's Corehole 
78-12 (Continued) 


Yield of procuct 


; = Specific 
Depth mes ene See a Gal per ton Rraviry 
From To 0:3 Water shale loss Oi} Water. owas 
85 86 96.4 <0.1 Tae 2.3 .922 
86 87 96.) 0.1 6.6 204 917 
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OIL-SHALF ASSAYS 


Bampies from the 
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78-12 (Continued) 


Yield of Produc: Specific 
z percent 


BY MODIT IED FISCHER RETORT MTUOD 


U.S. Geological Rurvey's Corehole 


RTavicy 


920 
920 
920 
920 
920 


Kk Ok ok 


+ 


0920 
920 
«920 


* x 


«900 


920 * 


| Reece 


920 * 
«920 
920 
920 
°920 


ok Ok Ok Ok 


0920 
~920 
920 
920 
920 


kk KK K 


2916 
©3913 
°907 
898 


920 * 


2920 * 
2915 


See Pee tow 
Depth Spent Gan + of oi] ar 
From To Oi] Water shale loss Oi} Water. 60°/AN° F 
120121 95-0 1.2 8.0 ne 
124 122 95.7 Wo . oat 1 
122 123 95.9 0.8 Leb 1.3 
123 12h 98.8 Ou] 0.0 1.6 
12h 125 98.2 wil 0.0 : 
42 426 98.3 0.8 0.0 2.1 
126 127 97-9 0.8 0.0 ae 
127 128 ae) ee) oe ics 
128 8 8= «dag ee eT 
8 1.9 
129-130 gi-6 9k 
130131 Bao a ee seg 
131 132 96.2 Gods) Nelle 6.5 
132,133 gee ee Bs 5.0 
133 134 99.1 <.1 ; 
ae 
, 135 98.7 <O0.1 O70 
ie 136 cee <i. ee 
1360137 ak | ale) 50 7.2 
137138 gu ol ek Ber 
138139 Rate he 6S 
5.0 
130 140 97-4  <O.1 G3 
ire. 1441 9559 0.2 v9 ae 
1h,1- 1,2 95.0 0.7 0.0 10.6 
12143 Hin ee Se oad 
143 AL 36:5 0b; St 
1.9 
4 415 91.3 1.9 15.67 
ie 16 soe ty Se Ae 
146 147 91.4 167 12. 6.4 
147 148 Cieg 2.08 TG ois 
148 149 98.2 0.7 N.D. 
449. 150 98.1 1.0 N.D. ia 
150151 ara leh GG GE 
i apa | nes. S60 2.4 
452 153 Akal, On ; 4.0 
453 bh By ‘ds |e 


ms 


i i eee a. Sy Saas as 
4 “e ; S | | m 


rd 


te. 


aa ale a, " 
sonra Ta, KINA cen ” =e . a 
sigdene? “ Ts Nicene 7 am er af — a 








i 
¢2iva’g 
3a “a ie 
e “fn 


one ee aot 
ma 


¥ oC e 
oe 






- 
¥ 
* 
, e Ess t i> i.e 
* OS? oe i Cj g. 3¢ 
0.9 Y akd 5 ee 
da oD t.@ © 22 
get 350 5.88 
ra ) Het ed eee 5ut ait 
® ot 1 te ’ . F % | 
i tit’ OS SOR Bir ult 
anf } 0 $3 fg Gir at 
cohen Be 
ee : dT? 
* OSes Bl 57k 
* OTF. uh é ‘ a 
ere. c i f, 


O1L-SHALF ASSAYS BY MOMITIED FISCHCR RETORT MTuaD 


Semples from the U.S. Ceologica) Rurvey's Corehole 


78-12 (Continued) 


Yield of procuc: 


Weipte percent Gal p oan 
‘ m €r ton i 
Depth Spent Gas + Best, 
Fron To 01) —aete shale loss Oi} Water. 6C°/HN® + 
15h 155 94,26 les esis 4.8 920 * 
155 156 96.8 0.6 4.0 2.5 ei 
156 157 | 99.1 0.4 ND. 1.2 aise 
157 158 , 99.0 <.1 0.0 ee 7920 * 
158 159 97.2 0.3 1.9 4.3 920 * 
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162 163 lee Onde 12.7 8.5 920 * 
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16), 165 95.2 Oly 3.3 ee 2920 * 
165 166 95,2 0.4 6.3 4.8 soem 
166 167 98.3 0.5 te 1 1.9 2920 * 
167 168 9.2 0.9 9.5 2.8 916 
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242° 86-28 98.3 Ont. 2c8 28 .920 * 
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Diite,  sotee 96.7 Orttm key 1.9 “920 * 
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ty. | 23g 9810 .j, 0-6, shT VEh) DEON 
ith § 23ne 9798.0 0,6 2.7 1H? «52am 
otn. . 239 97.3 0.9 2.9 1.6 2920 * 
219 220 97.3 Osu. (LG 157 2920 * 
220 = 221 : 98.7 0.5 0.0 2.0 920 * 
got. | dae 99.2 SF 6.6 1.6 920 * 
oe as 985% .¢ OS 0.0 Vie «720% 
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OIL-SHAILF ASSAYS BY MOPIIJED FISCHER RETORT MTHOD 


BSemples from the U.S. Geologics) Survey's Corehole 
78-12(Continued) 


5 Yield of product Specific 
eignet percent Ga] 

z p per ton Tavi 
Depth Spent Gan + 5 ¥ 
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Fron Te Oi) Water ghale loss Oi] Water Bes jane 3 
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223 22h 


ord) 4,08 3.2 1.2 ae ae 
22 906 0 Ea) ee Pe eon 
225 226 Fiene rete «226 142 ae 
226 207 ST le 156 ee ea 
227-208 gee) 420, (0.0 ae = 
228 229 Oo.9) 14D. 1n  NeD, Sey Wee 
229 230 Bee Oe5e «2.0 ae pee * 
23003 decay Ocah Tee is er 
231 232 PB-6 042, 126 dg me 
232 ag 99.4 <:O,1 N.D. 1.3 eens 
233 234 Peet) te aes a eS 
234, 235 we | akan uk ie see # 
235 236 Fin Oa8) 24 2k ae 
2357) 23 9B.0° 0.8. 122 Ate izes 
233 ae oeoua ete eg As = 
238 239 Tal teak 1.2 soe 
239 21,0 eat) <0 ie Js oe aa} 
20 2h4 99-8 0.1 ND. es a 
241 hyp ee eee acts © 
2h2 83 99.7 <0.1 ND. 0.8 7 
243. ohh eee le) een. 
Shag aifey 6) 97.6 0.8 2.3 tek Yi eeeae 
2h5 2,6 ates (Ong. 10,0 4.9 920 * 
246 kr 8.2 02 1.6 a ee 
2h7 2h8 Sd ee Oa 3.6 op 
248 hg Goats Nye lie 2.7 ean. 
249-250 91.4 1.7 13.8 Bt oe 
250 251 Cee ee ease i fag 3+7 ie 
O54) "peo 95:0 1.8 5.7 ae Gee 
252 253 95.0 Tle 3h ea 2.1 +906 
2531 25h 95-4 1.3 6.8 ag SB 
254, 265 91:7 nT 2.8 Be tees 
255 256 9.5 1.0 9 3-7 7939 
256 267 Mhe2 1,2 10h = 18.908 
257 258: a eee Neel) 53208 
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OJL-SHALF ASSAYS 


Samples from the 


elent percent 


BY MOPTIIED FISCHER RETORT M:Tudp 


U.S. Geological hurvey's Corehole 
78-12 (Continued) 


Yield of product Specific 


gravity 
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Fre- To Oil Water shale loses 0i3 Water. 60° /an® 


258 
259 
260 
261 
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263 
264 
265 
266 
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268 
269 
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271 
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27h 
275 
276 
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280 
281 
282 
283 
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286 
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289 
290 
291 
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293 


259 
260 
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262 
263 
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268 
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275 
276 
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282 
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287 
288 
289 
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294 
292 
293 
29h 


Ww Ga) per ton 

Spent Cas + 

9.1 1.0 10.0 2.7 
9h.1 0.9 5.6 7.0 
93.1 1.4 7.9 6.0 
98.9 0.2 0.0 2.1 
96.6 0.7 4.9 1.9 
98.9 0.8 0.0 0.7 
96.2 1.7 ie 1.3 
93.9 1.3 7.3 4.8 
93.6 1.0 703 6.1 
91.8 167 10.5 rar 
87.6 257 299%), 5.8 
91.4 ecm. 12.8 4.9 
93.4 1.3 8.6 4.7 
93.1 432 9.3 5.1 
96.4 2.0 ZeT 1.2 
98.6 Oss 74 1.2 
82.6 ae eet 
81.3 4.6 30.0 6.6 
95.5 1.9 3.6 2.9 
91.9 1.9 9.7 39 
95.8 1.8 3.1 2.9 
93.0 2é2 10.3 202 
9.1 1.8 9.0 1.8 
97.1 33 2.5 1.4 
91.4 2.3 15.4 1.2 
i hee | 4354 4.8 
98.0 0.5 1.9 1.7 
97.0 0.6 4.5 1.6 
93.3 0.8 12.5 2.8 
93.2 0.7 8.0 en 
95.1 0.2 533 6.2 
98.1 ay 0.0 4.3 
97.1 0.1 2.6 3.4 
96.8 0.5 2.4 4.3 
95.3 sat) Leu 4.9 
94.44 1.0 5.6 5.8 
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OJL-SHALT. ASSAYS BY MOMITINY FISCHDR RETORT MITUN) 


Samples from the U.S. feological Survey's Corehole 
78-12 (Contznued) 
Ya j 
ele of procu:: 

—— a Speci fi 

Welgnt percen: Gal per to; gravic : 
Speni Gan + of ant . 

Bhale loss 0i3 Water 60° /ane = 
etme 


Depth 
From To 03) 





Water 





29}, 295 94.8 0.4 5.4 6.4 2920 * 
29 296 $3.0 1.3 6.4 7.6 2920 * 
296 297 93.0 1.2 5.6 Bay 920 * 
297 298 93.0 1.4 Wed 9.9 920 * 
298 299 95.4 0.4 bate 6.4 0920 * 
299 300 93.8 0.5 Se] 16.8 2920 * 
309 301 94.0 olan 4 1.9 0941 
301 302 85.2 ero ee Teg Sek S19 
302 303 Core 1.2 Toe ee 907 
303 304, 86.3 Bel ©2009 5.3 .901 
30) 305 90.1 2) iMaras Fs) €,3 899 
305 306 92.9 eyes 5.9 5.0 90k 
306 307 96.2 1.9 Ori a5. .920 + 
307 305 97.2 0.3 3.6 ous 929 * 
308 309 95.0 O22 Tas 4.8 0932 
308 310 98:0 <0. Osh 2.8 2020 * 
310 311 Coed <O.7 0.0 a5 920 * 
311 312 98.9 OS a ia. 0.9 2920 * 
312 313 $7.8 Geom wo EF Ted 920 * 
313. 31h 94.5 Ae Gs ele |, aAo 0912 
31h 315 95.6 ee TG ae -902 
315 375 96.7 Cub Go. ere 2921 
316 317 97.8 0.6 2.0 1.9 2920 * 
317 318 98.0 One. 45 15 2920 * 
318 319 96.3 ety bie ley .920 * 
319 320 Bone eh ey 1.8 904 
320 321 94.1 ey aaO tT oe 0911 
321 322 94.5 153 8 LS on 0913 
322 323 96.1 ee 367 2.4 920 * 
See |: 32h 96.4 0.2 igi 207 692) 
32h 325 98.1 0.1 5,3 3.8 oan 
325 326 ciel Rien en iy 8.5 .920 * 
326 327 98.7 <O.1 4.8 2.0 ~920 * 
327 328 90 2 Penney anne 1.6 .920 * 
328 329 93.8. <O0.1 14.9 Bast 29038 
329. 330 96.4 D1 7.4 4.8 906 


* Assumed specific gravity. 
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